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Leading the Way 


to a Nuclear-Powered 
Merchant Fleet 


Scheduled to be ready for sailing by 
1960, the first nuclear-powered mer- 
chant vessel will help to assess the 
economic feasibility of nuclear power 
as a means of propelling merchant 
ships... another big step toward put- 
ting the power of the atom to work 
constructively and economically. De- 
signed to steam for 350,000 miles— 
about 342 years—on a single loading 
of nuclear fuel, the single screw ship 
will have a capacity of 9,000 to 10,000 
deadweight tons of cargo plus 60 
passengers. 

The Contract To Design, Manufacture 
and Install the complete pressurized 


water reactor propulsion system for 
this new vessel has been awarded to 
The Babcock & Wilcox Company. The 
advanced reactor, being developed at 
B&W's Atomic Energy Division at 
Lynchburg, Va. will utilize fuel ele- 
ments of low uranium-235  enrich- 
ment. The complete propulsion sys- 
tem is being designed to develop a 
maximum of 22,000 shaft-hp. 

In Nuclear Power Development, The 
Babcock & Wilcox Company com- 
prises a single source for power re- 
actors, propulsion reactors, research 
reactors, fuel elements, reactor com- 
ponents and experimental reactor de- 


velopment. The designing and engi- 
neering of complete nuclear steam 
generating plants are supported by 
B&W’'s long experience in related 
fields, helping to apply the most recent 
developments in engineering knowl- 
edge to the solution of your problems. 
The Babcock & Wilcox Company, 161 
East 42nd Street, New York 17, N. Y 
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NEW DEPARTURE PILLOW BLOCKS-— 
BUILT FOR LOWEST MAINTENANCE 


e@ New Departure adapter ball bearings are sealed 

and lubricated for life. 
e@ Design is compact and rigid—fits easily 

in limited space. 
@ No grease nipples or other protruding lubri- Dentiihicdncedtiosiadited 
cating fixtures needed, to shatting and pier 
Pillow blocks are easily mounted without need tively locked in position 
for any special tools. with eccentric cam locking 
New Departure bali bearings are high capacity, collar and set screw. 
precision-built for long life. 
Bearing and block surfaces are spherical to 
accommodate any misalignment. . 
Thirty-two shaft sizes, 14" through 215%", 
for wide variety of applications. 
Interchangeable with most other 
makes of pillow blocks. 


Elongated bolt holes 
designed to accommodate 
practically every type of 
spacing for hold-down bolts. 


Mounting pads are furnished with 
each New Departure Pillow Block to 
assure easy interchangeability with 
all pillow blocks having a high base- 
to-center dimension. 


EQUIPPED WiTH 


SEN BAL 


BALL BEARINGS 


New Departure Pillow Blocks employ per- 
formance-proved Type AE adapter ball 
bearing with Sentri-Seals for long-life pro- 
tection against dirt or grease leakage. 


Send tor Catalog PBC 


all 
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You get automatic foolproof lubrication 
with /vza/V Circulating oil system 


FARVAL— 
Studies in 
Centralized 
Lubrication 
No. 207 


ix 


@ The bearings of this 150-ton metal stamping press and others of 
its type are now protected by LUBRIVAL. This new Farval system 
for circulating oil is being installed on many varied kinds of machine 
tools, presses, automated machines, and other equipment calling for 
circulating oil lubrication. 

Employing the famous Dualine principle, LUBRIVAL delivers oil to 
manifolded measuring valves which feed it under pressure to the bear- 
ings. Lubricant is force-fed by positive piston displacement. Flow 
can be regulated over a range of 10 ounces to one gallon per minute. 
Valves have individual sight indicators and offer a degree of installa- 
tion and operational flexibility previously unknown in such devices. 


The Farval representative near you will give you all details. Or 
write for Bulletin 70, The Farval Corporation, 3264 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Industrial Worm Gearing. 
In Canada: Peacock Brothers Limited. 
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METURN 


components 

delivery pump, high 

igh-low pressure 


KEYS TO ADEQUATE LUBRICATION— 
Wherever you see the familiar Dualine valve 
manifolds, dual lubricant lines and central 
pumping station, you know a machine 

is being properly lubricated. Farval manually 
operated and automatic systems protect 
millions of bearings. 
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Diagram above shows components of a 
i f twitch, reversing val 
/ ‘Ty 4 
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The Chiet Engineer closes an 8-inch Walworth Iron Body Wedge Vaive 
on the main steam heoder. These valves are designed for steam 
pressures up to 250 psi, and 500 psi for water, oil or gas service 


“trom big gates 


Chiet Engineer Bruce W. Martin checks Walworth 
Bar Stock Valves in chemical feed pump lines 
to boiler and feed water. These carbon steel 
valves are built for ratings up to 3000 psi. Stain 
less steel bar stock valves are also available for 


very severe service 


0 
little globes’. 


The power plant at the Michigan School for the Deaf 
has an operating capacity of 25,000 lbs. per hour gener- 
ated by three 200 hp and one 60 hp oil-fired boilers. Built 
four years ago, the plant is now the responsibility of 
Chief Engineer Bruce W. Martin who says: “This plant 
was designed and constructed for efficient operation, and 
a lot of that efficiency depends on the valves. From big 
gates to little globes installed here, we use a wide vari- 
ety of Walworth Valves. They give us the dependable, 


WALWORTH SUBSIDIARIES: ALLOY STEEL PRODUCTS CO 
M&H VALVE & FITTINGS CO. e 
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SOUTHWEST FABRICATING & WELDING CO., INC . 


trouble-free service we want and expect. | would recom- 
mend them to anybody for similar service.” 

Walworth’s complete lines of valves are built to pro- 
vide long range service and savings. There’s a Walworth 
Valve in a type, size, and material to serve you... Gate, 
Globe, Angle, Check, and Lubricated Plug Valves in a 
variety of pressure ratings. The next time you need 
valves or have a problem concerning flow control, call 
your Walworth Distributor, or, write Walworth direct, 


W/ALUY/O F? Fi 


60 EAST 42nd STREET, NEW YORK 17, N.Y. 
DISTRIBUTORS iN PRINCIPAL CENTERS THROUGHOUT THE WORLD 


CONOFLOW CORPORATION © GROVE VALVE AND REGULATOR CO 
WALWORTH COMPANY OF CANADA, LTD. 
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This 


expansion 


joint 


has been in 


Far from unusual, the record for this hydraulically formed 
Marquette OMEGA corrugated expansion joint installed at 
an eastern utility is typical. There have been no functional 
failures of OMEGA joints since they were first put into service 
several years prior to the illustration shown above. Unlike 
more conventional catalogued joints, OMEGA joints are sold 
only after a review of the application by the MARQUETTE 
PIPING DESIGN DIVISION (see card in Consulting 
Service columns of this publication). If expansion is better 
handled by other methods, such advice is provided, 


Differing from other forms of 
toroidal expansion joints, corruga- 
tions for OMEGA joints are hy- > 
draulically formed by five individual 
stages within contour-controlling 
progress dies, This procedure re- 
sults in uniform thickness through- 
out the entire corrugation, and 
physical uniformity of all corruga- 
tions. It also permits mathemati- 
cally accurate predictions of magni- 
tude and location of pressure and 
deflection stresses. The final configuration is one of uniform, 
constantly varying radii (geometric progression), inducing a 
smooth stress pattern under all conditions; with the stresses 
remarkably low, as experimental analysis has repeatedly 
proven, This is in sharp contrast to other toroidal joints 
which show erratic and non-uniform stress patterns within 
each corrugation. 


Government-conducted comparative cyclage tests show 
that Marquette OMEGA joints outlast all other types, includ- 
ing other toroidal forms. This is true, for equal deflections, 
even when compared to longer joints having more corruga- 
tions. It is safe to state that more research and technical 
reports have been undertaken on OMEGA joints than all 
other types combined, 


T.M. Reg. U.S. Pat. OF. 
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continuous, trouble-free service since 1946! 


MARQUETTE COPPERSMITHING Co. 


OMEGA joints were originally designed by stress-conscious 
Marquette piping analysts for use on installations where 
expansions could not be absorbed by the flexibility factors 
commonly employed. Their proven dependability has been 
dramatic, permitting their use where joints would hitherto 
never have been considered. However, Marquette believes 
that successful expansion joint installations are based 65% 
upon correct piping design with the balance of credit resting 
on the quality of the joint. Since the aberrant OMEGA 
joint possesses singular characteristics, not found in any other 
joints, the Marquette Piping Design Division has devised 
many new means of taking optimum advantage of OMEGA 
joint assets. OMEGA joints, operating at predictable stress 
levels, can be designed to serve in maximum stress Code 
piping systems and function within the elastic limit of the 
bellows material. 


The manufacturing division of Marquette also designs and 
builds the more conventional (MAR-FLEX) type of jeints, 
which have been marketed since 1890, for applications 
specified by the client. However, where dependability is of 
prime concern, OMEGA joints are the only ones which ean be, 
with honesty, recommended. 


The primary Marquette service, pipe system designing, has 
been employed for many years by leading utilities, manufac- 
turers and process industries. The primary product, Mar- 
quette OMEGA Expansion Joints, has been specified with 
increasing frequency by consulting engineers throughout the 
world. No claims are made for better facilities—just better 
know-how. However, no limit in size and service conditions 
has yet been encountered, 


The opportunity to discuss your problems is respectfully 
solicited, and your inquiries addressed to the Manufacturing 
and/or Piping Design Division are assured of prompt atten- 


tion. 


Established 1888 


Box 4584—West Park Station, Philadelphia 31, Penna.,U.S.A. Cable Address: Marquettex, Phila. 
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why these 10 outstanding features 
of Wesrern Gear speed reducers 
are important to you! 


Double helical hardened steel gears, 
symmetrically arranged, provide balanced 
loading and long life. 

Better than average overhung load capacity. 
Heavy duty antifriction bearings assure 
greater than standard bearing life. 
Engineered to prevent oil leakage. 

Pinions integral with shaft for 

maximum strength. 

Rugged, rigid, ribbed housings. 

Simple, trouble-free splash lubrication 
system suitable for reversing service. 

High efficiencies: triple reduction 
efficiency 96% or better; single reduction 
efficiency 98% or better, at full load. 
Rated in accordance with AGMA standards. 
Backed by Western Gear's reputation and 
the experience gained in 69 years of 
designing and manufacturing 

power transmission equipment. 


Western Gear speed reducers, with the “10 outstanding features” listed 
above, are available to you in a full line with ratings to 10,000 HP, in any 
desired ratio. Shaft arrangements in horizontal or vertical parallel shaft, 
in-line, or right angle with horizontal or vertical shaft. Western Gear's 
complete family of mechanical power transmission products PLUS skilled 
ae application engineering service promise you the right answer whether you 

el are building an entire installation or modernizing old equipment. Call 
Vertical Reducer your “Western Gear Man” for the answers. 


| 


CALL THE WESTERN GEAR MAN! Glenn Maime WESTERN GEAR CORPORATION 
4 


Use the adjoining coupon to get the name 
and address of your nearest “Western Gear Man.” 


P.0. Box 182, Lynwood, California 


Send me the name and address of my ‘Western Gear Man.” | 
Send me Speed Reducer Catalog 5402 


“The difference is reliability” « Since 1888 
Name 


Wesrern Gear rte. 
Address 


ENGINEERS ANDO MANUFACTURERS 


Zone State 


PLANTS AT LYNWOOD. PASADENA, BELMONT, SAN FRANCISCO (CALIF ) 


SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES 
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PIPING NEWS 


PUBLISHED BY TUBE TURNS PLASTICS, INC. ¢ LOUISVILLE 11, KENTUCKY 


UNPLASTICIZED! There's a vast difference in physical and 
chemical properties . . . and therefore the performance . . . of 
different types of “rigid” PVC fittings. The key point to check 
is: Are they awnplasticized? Cheap fittings are not. Guard your 
reputation by insisting on ttp wnplasticized PVC fittings! 


CHLORINE PLUS WATER equals corrosion. So, you'll find 
many water treatment engineers swinging over to PVC piping 
and ttp fittings for chlorination systems for long-lasting, eco- 
nomical construction, Above: 1” PVC piping with solvent 
cemented tp fittings recently installed at pumping station of 
Jackson, Michigan. 


EXPANSION JOINTS. Another ‘first’ in wnplasticized poly- 
vinyl chloride fittings by Tube Turns Plastics, Inc. For rigid PVC 
piping subjected to thermal cycles. Slip type. For wide range of 
corrosive services. Kiave neoprene rubber “O” ring packing. All 
sizes allow an expansion of 334”. Available in sizes of 1”, 2” 
and 3” and may be used with smaller piping by using reducing 
bushings. Write for complete information. 


SERVICE PLUS. Your nearby distributor of ttp products carries 
a full line of unplasticized PVC fittings, flanges and valves, as 
well as PVC solvent cement and thread lubricant. Also, he can 
give you design and installation data on PVC piping. Above: 
At Galloup Supply Co., Jackson, Michigan. 


Leading Manufacturer of Injection Molded Polyviny/ Chloride 
Pipe Fittings, Flanges and Valves 


TUBE TURNS PLASTICS, INC. 
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Dept. P-11-C, 2929 Magazine St. ¢ Louisville 11, Kentucky 
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Hartmann 


Conveying * 


D 


Systems, 


yo 


Over 50 Years’ Design Experience in 
a Wide Variety of Industrial Applications... 


PNEUMATIC CONVEYING 


Hartmann has designed, fabri- 
cated and installed over 1000 
systems for more than 200 
different industrial applications. 
The first, in 1903. 


Sales Buffalo 
im: Chicago 
C ffices m: 


ver 


NENFABRIK HA 
NBACH/} MAIN, 


Fluor 


TS COMPANY 


CORPORATION, tTD 


PRODUC 


FLUOR 


ent with 


RTMANN A. G. 
GERMANY 
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Canada and Mexico 
n and sale of 


for the 


States, 


iC 
Pn eumatic @ and Mechanica! ¢ 


Syste ms, , Ash sh Handling 
pyste 
t R and C Classifying Syste 
ust Ke 
STS 
U ARE INVITED TO SEND REQUE 
formation to. 


for application in 


PRODUCTS COMPANY 


Hartmann 


DIVISION 


GENERAL OFFICES: WHITTIER, CALIFORNIA 
12000 East Washington Bivd. 


DUST REMOVAL SYSTEMS 


Fluor-Hartmann designs wet or 
dry types or combinations of 
both for critical industrial ap- 
plications ranging from de-dust- 
ing to air sifting. 


MECHANICAL CONVEYING 


In belt, screw, chain, plate and 
bucket types — experienced in 
standard and special applica- 
tions and in combination with 
pneumatic systems. 


York 
Philedelphia ‘visa 
Pittsburgh 


has 
4 
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RUGGED 


VOGT equipment is 


One of the chief reasons why Vogt equipment is used by so 
many of the nation’s key industries is the close working co- 
operation of Vogt engineers with the customer in determining 
his requirements. The result is an extraordinary ability to 
produce mechanical designs which, when translated into the 
finished product, most economically meet the required needs. 
Performance on the job proves, too, that the care and rigid 
tests and inspections given every Vogt product pay off in low 
maintenance costs. 

Specify Vogt and be sure of equipment which will meet 
today's toughest service demands. 


Write Dept. 24A-GM for catalogs 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


SALES OFFICES: NEW YORK, PHILADELPHIA, CHICAGO, 
CLEVELAND, ST. LOUIS, DALLAS, CINCINNATI, CHARLESTON, W. VA. 
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REFRIGERATION AND ICE MAKING EQUIPMENT 


Widely employed in industry for important process work. 
Compression refrigeration systems, also Tube. Ice units, are 
available in a wide range of capacities. 


PROCESS EQUIPMENT FOR EVERY SERVICE 


Constructed in wide variety to meet all Code requirements. 
Stills and towers, oil chillers, crystallizers, heat exchangers, 
molding machines, etc., serve in the manufacture of oils, 
greases, high octane gasoline, synthetic rubber, chemicals 
and related products, 


SPECIAL CORROSION RESISTANT MATERIALS 


Vogt produces a wide variety of equipment from special 
metals and alloys to fight corrosion and product discolor- 
ation or contamination. Corrosion resistant properties of 
welds match that of the materials used to construct the 
equipment. 
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and RIG 


used and trusted by the 
nation’s key industries 


DROP FORGED VALVES, FITTINGS AND FLANGES 


Vogt valves, fittings and flanges are drop forged from 
carbon and alloy steels to safely handle liquids and gases 
at high pressures, and high temperatures. Complete line 
includes: flanged, screwed and socket weld end globe, gate 
and check valves. Also ells, tees and crosses—couplings— 
bushings—plugs—unions—flanges and flange unions, and 
welding heads, 


MODERN STEAM GENERATORS 


Custom built and package type Vogt steam generators give 
maximum rating in a minimum of space with high effi- 
ciency and low maintenance costs. Available in bent tube 
and straight tube designs for solid, liquid or gaseous fuels, 
burned singly or in combination to meet every power, 
processing or heating requirement, 
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for the best conveying equipment— 


BUCKET ELEVATORS 


Where dry bulk materials must be conveyed and 
processed—anywhere in the world—STEPHENS- 
ADAMSON can supply the equipment to move them 
better, faster, and at lowest cost per ton. In every 
industry where bulk materials handling is part of the 
processing job, S-A engineers have the experience 
that accrues from planning thousands of installations. 

If you need a single item, or a completely engineered 
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ZIPPER CONVEYOR-ELEVATORS 


LIVE ROLL GRIZZLIES 


REDLER CONVEYOR-ELEVATORS 


BELT CONVEYOR TRIPPERS 


and installed system, STEPHENS-ADAMSON has 
the exact conveyor machine, or will design the han- 
dling system that will do the job best. Our engineers 
will work independently or with plant engineers, con- 
sulting firms, and construction contractors. 


Call on S-A. When you do, you call on 56 years of 
experience. 
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BELT CONVEYORS PAN CONVEYORS ee 
MANGANESE STEEL PAN FEEDERS 


DAMSON 


by the men who know conveying best! 


PLATFORM CONVEYORS VIBRATING SCREENS 


BE 


TRIMMERS 


FREQUENCY CONVEYORS 


The line of products shown in these 
pages are only indicative of the 
tremendously broad range of the 
STEPHENS-ADAMSON line of 
conveying and processing equip- 
ment. There are bulletins available 
on all items shown. Your S-A dis- 
trict engineer will gladly provide 
layouts and recommendations for 
a completely engineered system. 


STEPHENS-ADAMSON MFG. CO. 


19 RIDGEWAY AVENUE, AURORA, ILLINOIS 
LOS ANGELES, CALIFORNIA 
BELLEVILLE, ONTARIO 


IT PAYS TO CONVEY THE S-A WAY 
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PIVOTED BUCKET CONVEYORS 
CIRCULAR BIN DISCHARGERS BATCH CARS CONTINUOUS CAR PULLERS dite 
404m5,0™ 


FOR UNFAILING, ECONOMICAL SERVICE, 


WICKES Type A, shop-assembled 
specified for the Edward W. Sparrow 


Wickes Type-A Steam Generators combine custom engineering 
‘ond shop-assembly to give you economical “packaged power” 
to exactly meet the load requirement. The entire unit is shipped 
complete ready to set on your foundation and installation can be 
made with minimum interruption of your production schedules. 
All necessary auxiliary equipment including trimmings, soot blow- 
ers, feed water regulators and other accessories, are shop-installed 
leaving field installation at a minimum. From the pressure-tight 
casing to the oil-gas burner, Wickes type-A water tube steam 
generators with capacities up to 60,000 Ibs. of steam per hour 
are designed and engineered to be the standard of quality and 
performance in a variety of industries. 
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boilers are 


hospital 


Architects sketch of new Sparrow Hospital. 
Architects: O. J. Munson Associates—Lansing, Michigan. 
Professional Engineers: E. Roger Hewitt Associates, Inc.—Lansing, Michigan. 


One of the most important considerations in hospital construction specifications is the steam genera- 
tion system, because it must give around-the-clock reliability without failure. It is significant, then, 
that for the Edward W. Sparrow Hospital in Lansing, Michigan, two Wickes shop-assembled Type-A 
Steam Generators have been installed to provide a dependable source of heat. The new units, which 
are housed, in a completely new boiler house, replace the original Wickes coal fired boilers. Each 
of these two new boilers are capable of producing 18,500 lbs. of steam per hour at an operating 
pressure of 125 psi. They provide 2250 square feet of heating surface and are equipped with fully 
automatic Wickes combination oil and gas burners. These units have a design pressure of 160 psi. 


Write for our Catalog 56-1 for detailed information on Wickes Type-A 
Boilers, and we will also include our Bulletin 55-1 covering the complete 
line of Wickes Products and Facilities. 


DIVISION OF THE WICKES CORPORATION, SAGINAW, MICHIGAN 


RECOGNIZED QUALITY SINCE 1854 * SALES OFFICES: Albuquerque, N.M. * Boston * Buffalo * Charlotte, N.C. * Chicogo 
Cleveland * Dallas * Denver * Detroit * Fort Wayne, Ind. * Houston * Indianapolis * Los Angeles * Memphis * Milwaukee 
New York City * Portland, Ore. * Saginaw * Salt Lake City * San Francisco * Springfield, Ill, * Tulsa * Washington, D.C. 
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Significant Advantages... Every Way You Compare Them! 


-MIEHLE-DEXTER 3-LOBE ROTARY POSITIVE 
BLOWERS OFFER WIDER PRESSURE AND 
‘SPEED RANGE, LESS CUBE, LIGHTER WEIGHT 


Pressure Range 

From | to 12 psig; 
Speed Range 

From 1000 to 4000 rpm 


Smallest Cube 
Dimension of 
All Rotary 
Positive Blowers 


Lightest Weight 
With Aluminum 
Rotors and 


~ 


CAPACITY 
ofCFM AT INLET CONDITIONS)S 


| | 
| (SCFM 


‘0 


SPEED - RPM 


Exclusive Formica 
Wear Strips On 
Rotors; Rubber Grid 
On End Plate 
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Exclusive formica wear strips on 
each rotor lobe reduce clearance 
between rotor lobes and housing to 
practically zero. 


The performance figures are WRITE TODAY! 


M-D Blowers operate at wider pressure 
and speed ranges than other rotary posi- 
tive blowers. The capacity of a typical 
M-D Blower (Model 4012 with a 4” rotor 
12” long) at various pressures and speeds 
is shown at the left. The capacities of 
eleven other production models range 
from 50 to 4000 cfm. 


Less space is required for M-D Blowers 
than any other rotary positive blower be- 
cause of the exclusive 3-lobe rotor design. 
This means M-D Blowers can be integrated 
into existing systems without requiring 
major space reallocations. The space-sav- 
ing advantage of M-D Blowers for original 
installations is obvious. 


M-D Blowers weigh considerably less be- 
cause of aluminum rotors and housings, 
standard for most models. This construc- 
tion not only simplifies installation but 
provides greater structural strength. The 
3-lobe rotor design provides the capacity 
you require in smaller space with lighter 
weight. 


The patented synthetic 
rubber grid, vulcanized 
to the metal end plate by 
a special process, elimi- 
nates metal-to-metal 
contact between the ro- 
tor and the end plate — 
assures longer rotor life 
and efficient operation. 


Important advantages 
in pressure range, 


MIEHLE-DEXTER DIVISION, RACINE, WIS. . TELEPHONE MELROSE 4-5521 « Another Product of MIEHLE-GOSS-DEXTER, Incorporated 
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Topside view of heater, reactors and quench towers. S-R Joints rang- 
ing up to 72” in diameter and with as many as eight corrugations 
are shown. 


At the time Texas Butadiene’s new plant was 
designed, engineers figured that the high temper- 
atures required by the process would cause ex- 
cessive pipe expansion — and possible damage 
to equipment. They solved this critical operating 
problem by specifying Badger S-R Expansion 
Joints — to absorb and control pipe movement. 

Now — with a total of 188 Badger Expansion 
Joints in operation (ranging in size from 14” to 
72”) — Texas Butadiene’s new plant at Lyon- 
dell, Texas is making processing history. De- 
signed to solve just such exacting expansion 
problems, the Curvilinear Corrugations and tu- 


bular Reinforcing Rings of S-R Expansion Joints 

j alizati ~velic life Large line (air in — air out — product ovt) under reactors includes 
insure better equalization and longer cyclic life 48” of 1150" 

(see diagrams below). F. at 35 psig. Small evacuation line uses fourteen 16-inch S-R Joints, 


Size for size, new Badger S-R Joints weigh up 
to 50% less than conventional types . . . and 
their new ring design reduces joint diameter. A 
complete line of accessories — including covers 
and liners — is available. Write today for fully 
illustrated brochure. 


7 New corrugation and ring designs produce 
better equalization, “‘all-curve"’ flexing 


Curvilinear Corrugations used in S-R Ex- 
pansion Joints were developed by the 
Badger Research Department. Under oper- 
ating pressures (white line) the new design 
produces more uniform movement per cor- 
rugation and natural “all-curve’’ flexing. 
Stress is reduced ... life increased. 


= 


Series 50 corrugation 
cross-section 


of Regeneration Air Line, This line has fourteen 46” 
S-R Joints for higher pressures have tubular J 
Reinforcing Rings. These new rings make stainless steel S-R Joints handling temperatures over 1000" F. se 
metal-to-metal contact only in the “valley” a 
of each corrugation allowing natural “‘all- 
curve” flexing (white line), Tubular shape 
permits greater effective flexing height 
which contributes to longer joint life. 


BADGER 


Series 150 corrugation 
and ring cross-section 


© 1957 BMC 


BADGER MANUFACTURING COMPANY 
230 Bent Street, Cambridge 41, Mass. * 60 East 42nd Street, New York, New York 
Representatives in Principal Cities aaves 


EXPANSION JOINTS 


—> Protect Equipment 
in Texas Butadiene’s New Plant i 
‘i 
{ 


f boosts carbon core production 33% * 


‘at CLEVELAND GRAPHITE BRONZE \ 


Cleveland Graphite Bronze has increased the production of 
soft carbon cores for aircraft bearing castings by 33% using a 
25-ton Denison hydraulic Multipress. 


\ 
\ 
Machining cores to shape, the best alternative method, can be done ‘ 
at the rate of 70-75 per hour, With Multipress, 100 cores are 

formed in the same period. Soft carbon at one-tenth the cost can 1 
be used instead of the hard carbon required in a machining operation. 

/ 


Datalog COM-3 describes this operation in detail. 
For your copy, write Denison Engineering Division, American 
Brake Shoe Co., 1174 Dublin Road, Columbus 16, Ohio. 


DENISON 


| HYDRAULIC PRESSES PUMPS / 
MOTORS + CONTROLS / 


Hydraulic ram on 25-ton 
Multipress descends to ¥ 
press carbon into core 
form in the first stage of 
two-part operation, 


Plug is removed from soft 
carbon core after stripping 
operation at Cleveland 
Graphite Bronze. 


Denison HydrOlLics, and Multipress are 
registered trademarks of Denison Eng. Div., ABSCO 


16-NOVEMBER, 1957 MECHANICAL ENGINEERING 


. 
~ 
| 7 ~ 
~ 
| 
F 


Watch out for the after-costs 


ot Question Mark tings! 


Unknown fittings may look like a bargain on the price 
tag, but watch out for the consequences! 

Surface defects led to the above “Question Mark” 
fitting being cut from the piping. Further examination 
showed the steel inside was laminated. Pieces cut out 
literally fell apart. Here was.an open invitation to serious 
trouble . . . lost production, wasted dollars and possible 
human casualties. 

This is another example of a dangerous situation posed 
by unknown fittings of questionable quality ... a serious thus of 


threat tothe safety and economy of well-engineered piping. Mark fittings is their lack of complete, 
permanent identification of manufacturer, 


wall thickness, weight, material... as 
You can avoid these risks by sr scifying KNOWN fittings! required by A.S.A, code. 


A message in the interests of top quality piping YOUR: SAF 
.-- by Tube Turns, Louisville, Kentucky | 


twet-Ty ae 


ee 


4X6 


Safeguard 


your piping 
investment with 


known fittings! 


TOP QUALITY! Directional and size changes in this process piping are made with 
Tuse-TuRN Welding Elbows and Reducers .. . recognized for their unsurpassed 


uniformity and quality. 


The cost of fittings is a small fraction of the total cost of a 
piping system. To buy “cheap” fittings and run the risk of 
impairing the performance of your entire system can, there- 


fore, be “penny wise and pound foolish.”’ 


When you specify and buy Tuse-TuRN* products, you know 
your investment is safeguarded by unsurpassed quality of 
fittings and flanges. They meet all American Standard and 
Safety Code requirements. Each product is permanently marked 


with complete size and material designation, 


‘ANDARD for Butt-Welded Gerken Steel Piping Systems. 
Covers material. assembly methods and welding pre 


to vee foc safe, econenticel and 
» ping Me i the cenpen fe 


TUBE TURNS, Dept. F-9 

224 East Broadway, Louisville 1, Kentucky sf 
Please send new Standard for Butt-Welded Carbon Steel 

Piping Systems. 


Company Name 

Company Address 

City Zone State 
Your Name 


Position 


COMPLETE LINE! Your nearby Tube Turns’ Dis- 
tributor gives you prompt delivery from the 
complete line of more than 12,000 Tube Turns’ 
stocked items. Photo courtesy The Ross- 
Willoughby Co., Columbus, Obio. 


Available from your 
nearby 


TUBE TURNS’ 


distributor 


*’TUBE-TURN” and 
Reg. U.S. Pat. Off. 


TUBE TURNS 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


DISTRICT OFFICES: New York * Philadelphia * Pittsburgh * Chicago * 
Detroit * Atlanta * New Orleans * Houston * Midland * Dallas * Tulsa 
* Konsas City * Denver * Los Angeles * Son Francisco * Seattle 
In Canada: Tube Turns of Canada Ltd., Ridgetown, Ontario * 
Toronto, Ontario * Edmonton, Alberta * Montreal, Quebec 
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Exceptional resistance to abrasion — whether caused by tiny gas- 
borne particles or sliding steel billets—is one of the most useful 
properties of several of Carborundum’s unique refractory mate- 
rials. For example, when used in the exhaust lines of gasoline 
catalytic cracking units in temperatures ranging up to 1200°F, 
these refractories lasted 3 years, as compared to alloy rings 
¥ ~~ which lasted for 6 months. 

And when abrasion is combined with higher temperature, 
the exceptional resistance of these super refractories becomes 
even more apparent and useful. As skid rails in furnaces which 
heat 6-lb. billets to 2250°F—pushing 250 slugs an hour— 
CARBOFRAX® silicon carbide refractories need one-third the 
replacement, one-third the labor and one-third the down-time of 
ordinary rammed chrome ore hearths. Other successful applica- 
tions include: dust collectors, gas scrubbers, transfer pipe lines, 
hydro cyclones and process equipment parts, to name but a few. 

Many applications call for other properties in combination 
with wear resistance. Among Carborundum’s many materials 
are refractories that also offer excellent heat shock resistance 


CARBORUNDUM 


Registered Trade Mark 


Refractories ...to resist abrasion 


MILLIONS OF SHARP, SUPERHEATED PARTICLES, 
traveling at high velocities, quickly wear dust col- 
lector linings, mains, downcomers, etc. Metals and 
most ceramics simply can’t withstand this harsh 
abrasion. But CARBOFRAX refractories even 
at temperatures as high as 2500°F. A CARBOFRAX 
dust collector lining in an ore sintering machine is, 
for example, still in use after 10 years’ service. 


with sufficient hot strength to withstand 25 pst at 3128°R. 
Others provide unique resistance to corrosion as well as abra- 
sion. These properties are but a few of those to be found in 
super refractories pioneered by Carborundum. Among them, you 
are almost certain to find answers to your refractory and high- 
temperature problems. For help, fill in and mail this coupon: 


THIS COUPON TODAY-—————— 


Dept. 1117, Refractories Division, 

The Carborundum Company, Perth Amboy, N. J. 

Please send me: 

{_} Forthcoming issue of Refractories Magazine 

{_] Bulletin on Properties of Carborundum’s Super Refractories 


[_] Here is a description of my high temperature problem. 
Can you help me? 


Name Title — 
Company = 
Street 

City . Zone State 
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Ingersoll-Rand 
power plant equipment 


CONDENSER. Space-saving Ingersoll-Rand rectangular con- bottom-exhaust steam turbine for the 100,000-kw generating 
denser, with 75,000 sq ft of cooling surface, serves the unit at this large, modern steam plant. 


CIRCULATING PUMPS. Two ingersoll- CONDENSATE PUMPS. The condenser is STEAM-JET EJECTOR. This Ingersoll- 
Rand Class APM vertical circulating pumps, also served by two Ingersoll-Rand Class APHC Rand two-stage steam-jet ejector is used 
each with capacity of 32,500 gpm, handle vertical hot-well pumps, each handling 1400 to evacuate the condenser of all air and 
the condenser cooling water. gpm of condensate. non-condensible gases. 
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How Another Central Station Profits with 


MATCHED PERFORMANCE 


of POWER-PLANT EQUIPMENT 


. Ingersoll-Rand 


All of the Ingersoll-Rand equipment shown 
here is installed in a single large utility steam 
plant. 

The condenser, circulating pumps, conden- 
sate pumps, ejectors and boiler-feed pumps 
are designed and built for matched perform- 
ance — matched to each other and to the job. 
Functional coordination of these elements is 
vital to the economy and continuity of the 
steam generating cycle. And by entrusting the 
undivided responsibility for their design and 
construction to I-R power plant equipment 
specialists, the user is assured of maximum 
efficiency and dependability in continuous, 
heavy-duty service. 


The compressed air equipment, too — for 
soot blowing and instrument air—plays an 
important role. Although basically unrelated 
to each other, these compressors are matched 
to the job — designed to give top performance 
and economy under actual plant conditions. 

Whatever your power plant requirements — 
for condensers, pumps, vacuum equipment 
and compressors —be sure to contact your 
Ingersoll-Rand representative. His specialized 
experience in product and application engi- 
neering can save you time, effort and expense 
in meeting your exact requirements to best 
advantage. Ingersoll-Rand, 11 Broadway, 


New York 4, N. Y. 
14-679 


SOOT BLOWING COMPRESSORS. Two |-R three-stage 
TVH compressors with direct-connected motor drive 
provide high-pressure air for soot-blowing. a 


INSTRUMENT AIR. Two I-R ES-NL compressors with 
non-lubricated cylinders provide oil-free air for in- 
strument control. 


BOILER-FEED PUMPS. Three Ingersoll-Rand Class CHTA boiler-feed pumps, 
with double-case construction and “‘unit-type’’ rotor assembly, each handle 
990 gpm at 2300 psi discharge pressure. 
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How Get SPECIAL Features 


Tips on selection, installation and operation of steel 


hf, 


SEGMENTAL 
RETAINING 


LEAK-PROOF 
INTEGRAL SEAT 


Integral Stellite seat in 
Edward Valves cuts main- 
tenance, prevents leakage 
between seat and body. 
For perfect alignment, ap- 
plied Stellite is precision- 
machined in same set-up as 
body bore, then carefully 
lapped to form drop-tight 
mated seating surfaces. 


NON-LEAK 
PRESSURE-SEAL 
BONNET JOINT 


By changing bonnet-gasket 
angle from 45 degrees to 
shape shown, sealing area 
is increased 300°/,, sealing 
force doubled. Soft iron 
gasket is electroplated with 
a lead alloy which flows 
under pressure, assures 
tight seal. No sharp gasket 
edge to damage. Easily dis- 
assembled. 


EVALPAK* PREMIUM 
VALVE PACKING 


Edward developed the first 
asbestos-graphite packing 
with special processing to 
prevent stem pitting. Die- 
molded to fit exactly the 
stem and stuffing box, it 
is wire-supported and fea- 
tures low operating torque. 
Durable, easily replaceable. 


ORIGINAL-DESIGN 
EDWARD EQUALIZER 


For check and non-return 
valves, the Edward Equal- 
izer connects the high- 
pressure area above disk- 
piston with the high- 
velocity, low-pressure area 
in the valve outlet. In- 
creases disk lift, cuts pres- 
sure drop, reduces disk 
vibration. 


EVALTHRUST* 
BALL-BEARING 
CONSTRUCTION 


This patented ball-bearing 
construction is found in 
all large, high-pressure 
Edward Valves. Double 
races on the yoke stem re- 
duce operating torque .. . 
effectively transmit highest 
closing torques. An Edward 
“exclusive.” 


IMPACTOR* 
HANDWHEEL 


Exclusive Impactor* hand- 
wheel multiplies the closing 
force a man can deliver, 
assures tight seating with 
minimum effort in mini- 
mum space. Often elimi- 
nates need for bulky, ex- 
pensive gearing or motors. 


Rockwell-Built Edward Valves 


*Reg. T.M., Edward Valves, Inc. 
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STANDARD Steel Valves 


valves from Edward, long-time leader in the field 


We all know that no one gets “‘something for nothing.” 
Yet, by careful evaluation and selection, it is possible to 
obtain “‘special’”’ features in standard steel valves. The 
secret lies in buying “by company”’ as well as by price. 
In dealing with Edward, whose products have been the 
industry’s standard of excellence for years, you avail 
yourself of three important benefits: 


1. access to the results of continuing laboratory 
research on steel valves; 


2. expert assistance on valve selection, installa- 
tion, operation, maintenance and repair; 


3. steel valves which are truly superior in design, 
function and durability ... but which are not 
substantially more expensive than ordinary types. 


For example . . . a half-dozen “special valve’’ features 
—which are standard in Edward Valves—are shown in 
handy clip-out form on the opposite page. ALL of these 
features are Edward ‘“‘firsts’” ... most are Edward 
“exclusives” . . . EACH means extra value for you! 


We invite you to consult your Edward Valve Repre- 
sentative. He is technically trained, thoroughly experi- 
enced, eager to help you obtain the most value for your 
valve dollar. At his disposal—and yours—are the results 
of substantial investment in steel valve research. Let 
him use those results to solve your problems. A card or a 
call will bring him “on the double’’ . . . so make it a point 
to contact us now! 


Fig. 7594Y cast 
steel horizontal 
check valve. 
Pressure-seal bon- 
net construction. 
Rated at 1500 Ib 
at 850 F. 


i 


| Fig. 7516Y cast 


steel 1500 Ib 
globe stop valve 
for steam services 
to 1500 Ib at 
650 F, 3600 Ib 
at 100 F, WOG. 


Edward builds a complete line of forged and cast steel valves 
from “%_" to 16” iff globe and angle stop, gate, non-return, 
check, blow-off, stop-check, relief, hydraulic, instrument, gage 
and special designs for pressures up to 7500 |b with pressure- 
seal, bolted, union or welded bonnets and screwed, welding, 
or flanged ends. 


Edward Valves, inc. 
subsiaiary of ROCKWELL MANUFACTURING COMPANY 


1228 West 145th Street, EAST CHICAGO, INDIANA 
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Here’s why Wrought Iron Pipe serves longer 
at lower cost-per-year 


Wrought iron pipe’s longer life comes from its unique 
composition and structure. It is a two-component 
metal... high purity iron and glasslike iron silicate. 
The iron silicate is distributed throughout the iron in 
the form of threads or fibers. There are more than 
250,000 fibers per sectional square inch. 

These same fibers, illustrated in the magnified section 
above, give wrought iron its built-in protection against 
corrosion. When corrosion attacks, the network of 
these defensive fibers quickly arrests pitting and rapid 
penetration. As a result, corrosion is forced to spread 
out over the entire surface instead of penetrating the 
pipe wall, as happens in other materials. This effective 
safeguard against corrosion means that wrought iron 
pipe lasts longer at lower cost-per-year. 


Service records in a variety of installations support 
this longer-life reputation of wrought iron pipe. Some 
of the applications where wrought iron is serving 
and saving are: heating system piping; air condi- 
tioning and refrigeration piping; water supply piping; 
sanitary system piping; sewage plant services; elec- 
trical conduit. 

More of this story, and why you can use wrought 
iron pipe with confidence, is told in our booklet, The 
ABC's of Wrought Iron. Write for your copy today. 

A. M. Byers Company, Pittsburgh, Pa. Established 1864. 
Division Offices in Boston, New York, Philadelphia, Wash- 
ington, Atlanta, Chicago, St. Louis, Houston, San Francisco. 
International Division: New York, N.Y. 


Available in Canada and throughout the world. 


BYERS Wrought Iron Tubular and Hot Rolled Products 


ALSO ELECTRIC FURNACE QUALITY STEEL PRODUCTS 


Corrosion costs you more than Wrought Iron 
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THESE NEW FIELD- 
PROVEN FEATURES 

e Easier filter bag changing. 

e Greater cloth area. 

@ Fewer operating parts. 

@ Free-rolling cleaner — no sliding. 

¢ Complete dust seal — automatic seal 
adjustment. 

e Easy access to all dust filter parts for 
inspection and servicing. 

PLUS THESE TIME-TESTED 

DYNACLONE ADVANTAGES 

e Constant suction at dust sources — com- 
plete dust collection. 

@ Self-cleaning for continuous operation. 

e No auxiliary motors or blowers required 
for filter-bag cleaning. 

e Greater filtering capacity and smaller space 
requirements — more cloth per cubic foot 
of filter than any other make. 

e@ Lower power requirements. 


4 


Potent No. 21/83 
Potent Me. 249568 


The original self-cleaning dust filter, the 
Dynaclone has proven itself the most efficient 
dust filter ever made. The ‘“‘Roll-Clean”” Dyna- 
clone combines design simplicity and rugged 
construction to insure even greater operating 
efficiency .. . even longer trouble-free service. 


NEW “ROLLER CLEANER” provides greatly simplified 
method of cleaning dust from filter bags, Resilient 
rubber rolls automatically adjust to form a positive 
dust seal as each row of bags is cleaned by 
atmospheric air. 


ot See it in Space 73, the Chemical Show, 
NEW CATALOG New York Coliseum, Dec, 2-6 
.. gives full details on 
“Roll-Clean’ Dyna- 
a THE W. W. SLY MANUFACTURING CO. 
4768 TRAIN AVENUE CLEVELAND 1, OHIO 

your copy OFFICES IN PRINCIPAL CITIES 
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Now... a New High in Dust Filter Efficiency... 
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Petersburg, Florida ‘Long Island, New York _ Gulfport, Mississippi 
NEW HAMPSHIRE NEW MEXICO OF OKLAHOMA POWER COMPANY 
ELECTRIC COMPANY EDISON COMPANY ELECTRIC COMPANY SERVICE COMPANY 
Texas | New Haven, Connecticut Salt Lake City, Utah 


Write For Bulletin 122 


PACIFIC PUMPS INC. 
HUNTINGTON PARK, CALIFORNIA 


Offices in all principal cities eF.27 
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CAROLINA POWER ILLINOIS CENTRAL ILLINOIS CENTRAL 
& LIGHT COMPANY ELECTRIC & GAS COMPANY PUBLIC SERVICE COMPANY & LIGHT COMPANY 
_SOMSUMERS POWER DALLAS POWER & DELAWARE POWER 
Dallas, Texas Delaware City, Delaware Paso, Texas 
POWER CORPORATION EDISC ANY & ELECTRIC COMPANY ELECTRIC COMPANY 
PAC iier Feed Pump 
PACIFIC Bolle’ 
= 4 


from cold strip to finished tubing 
IN SECONDS! 
with a YODER 


One of the fastest .. . and one of the least expensive 
. ++ methods of making steel tubing is with a Yoder 
Electric-Weld Tube Mill. The Yoder method elimi- 
nates the need for time-consuming heat treatments 
and costly conditioning furnaces for most tube needs. 
Scrap losses, too, are far lower than any other method 
- +. usually less than 2%. 

The Yoder Type-M Mill shown above is operated by 
one man and a helper. Coiled strip on this mill is 
continuously cold-roll formed, welded and cut to 
required lengths in a matter of seconds . . . at speeds 
up to 340 f.p.m. The quality of the resulting cube is 
constantly better than the requirements of commercial 
standards. This is one of many reasons why manu- 
facturers and users of tubing the world over are using 
more Yoder mills than all other makes combined. 


If your business requires pipe and tubing, ferrous 
or non-ferrous, in sizes from 4-inch to 26-inch 
diameter, Yoder can supply the engineering service 
and machines to produce it faster and better for less! 
For complete details, write for the Yoder Tube Mill 
Manual. It’s yours for the asking. 


THE YODER COMPANY 
6499 Walworth Avenue « Cleveland 2, Ohio 


PIPE AND TUBE,MILLS (ferrous or non-ferrous) 


COLD ROLL FORMING MACHINES 
ROTARY SLITTING LINES 
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The only desk-side electronic computer ce 
with direct programming and automatic 


positioning of decimal point 


These exclusive features are just two of the many time- and money- 
saving advantages of the new IBM 610 Auto-Point Computer— 
a compact, low-cost, general-purpose electronic computer with 

’ many logical and arithmetic facilities to make engineering time 
more completely creative. 


For example, the IBM 610 features single-instruction square root, A few applications 
3 simultaneous division and multiplication, highly flexible tape units, of the 610 
and requires only a minimum of instruction to learn to operate the Auto-Point Computer’ 
machine. The 610 has been designed with reliability as a prime 
consideration—built-in self-checking provides assurance of accur- Cam Design P 


ate results. 
P P Vib Analysis 
Quickly, conveniently, and economically—the new 610 Auto- aes aces 


Point Computer helps you solve a wide variety of engineering and Stress and Strain 


scientific problems. And this mobile desk-side computer does not Calculations 
require air conditioning—another cost-saving advantage. For com- 
plete details, simply call your local IBM representative. TIME 
EQUIPMENT 
TIME EQUIPMENT + DATA PROCESSING - ELECTRIC TYPEWRITERS + MILITARY PRODUCTS 
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Hot Creosote No 


Problem for Cr 


Defies splinters, dirt and grit 


Handling hot creosote seems like an un- 
usual application for stop-check valves. 
And it is! 

But this installation points up dramatic 
proof of Crane quality—and what it 
means to cost-free operation. 

For ten years the Long-Bell Division 
of the International Paper Company, at 
Longview, Wash., has had this Crane 
angle stop-check valve on a hot creosote 
line from a retort. The valve is operated 


every 24 hours. Occasionally solids come 
through — wood splinters, slivers, dirt and 
grit—and yet this Crane No. 30E 250- 
pound valve has a trouble-free record clear 
of any maintenance costs. 


Why take chances with your valves— 
the heart of your flow control system. Be 
sure: specify Crane valves and fittings 
from the big, complete, strictly quality 
Crane line —industry’s first choice for 
over a century. 


ane Stop-Check Valve 


YOU'LL WANT a copy of “Valve 
Performance Facts" —32 case his- 
tories covering valve installations 
throughout industry. Contact your 
local Crane Representative or 


write Crane Co. at address below. 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS e 


HEATING AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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for the time 


LOW 


OMPRESSION 


SET 


Butyl RINGS 


Another Linear first ...a new, low compression-set 
Butyl Compound for use in “‘O”’ Rings. Lingar Butyl 
Compound 7806-70 is a seal material that withstands 
compression set at elevated temperatures without being 
permanently deformed or losing its resiliency and its 
value as a seal. Also, Butyl withstands the chemical 
actions of the non-flammable phosphate esters such as 
“Skydrol”’, ‘‘Pydraul’’, ‘‘Celluflex’’ and ‘‘Lindol’’. 


VET, PROVEN 


Exhaustive tests, under method “B’” of the ASTM, 
show this new LINEAR compound develops only 30 to 


MECHANICAL ENGINEERING 


40% compression set after 70 hours at 212°F, as com- 
pared to the usual 70 to 95% set experienced with 
previous Butyl compounds. This unusually good re- 
sistance to permanent deformation, combined with a 
tensile strength of 2000 psi and an elongation factor of 
275%, make this materia) an outstanding one for all 
“O” Ring applications and other molded shapes where 
Butyl rubber’s excellent qualities are desirable. 


Whenever you have a seal problem that is tough to 
handle—look to Lingar for an answer. Write, or ask 
the local representative for complete information on 
LINEAR’S new Butyl Compound 7806-70— today. 


“PERFECTION IN RUBBER’ 


LINEAR, Inc, STATE ROAD & LEVICK ST, PHILA. 35, PA. 
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MOTOR MAINTENANCE TIP: 


Use Shovel Regularly 


Without the vigorous use of a shovel, this Fairbanks- 
Morse 100 hp. motor would be buried under corrosive 
coal dust. Even so, as it drives a briquette press 16 
hours a day, there is a cloud of coal dust coating motor 
windings and inhibiting normal cooling . . . steam and 
sulphur release sulphuric acid that can cause mechanical 
and electrical failure. 


YET — After eight years in this rugged service the slip- 
ring motor in its dripproof frame has operated at peak 
efficiency without a single breakdown. Other F-M motors 
in this same difficult environment have operated more 
than 40,000 hours without breakdown — completely elimi- 
nating motor failures where such failure was common- ' ea 
place before. 
There is no better way to judge design advantages : 

than to look at the long performance record of equipment : ender: 
in service. Your nearby Fairbanks-Morse Motor Special- 
ists can show you many applications similar to your own. 


When Performance Is the Measure, 
F-M Motors Are the Standard. 


Fairbanks, Morse & Co., Chicago 5, Ill., Dept. ME-11. 


FAIRBANKS-MORSE 


| @ name worth remembering when you want the BEST 


ELECTRIC MOTORS AND GENERATORS © DIESEL LOCOMOTIVES AND ENGINES © PUMPS © SCALES © RAIL CARS © HOME WATE SERVICE EQUIPMENT © MAGNETOS 
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LET PROVE 


PARTS 


You can now have your own experimental toothed parts 
(including involute splines, oil grooves, etc.) 
ROTO-FLO formed 


without buying a machine 


You can prove to yourself and your company that 
ROTO-FLO forming will improve performance and life 
while lowering production costs of 


your own actual parts 


All you pay for is an experimental pair of racks, 
and special tooling if needed. 


will roll-form an experimental 
run of your test parts for you 


Our field engineer in your area will be happy to work 
with you. May we ask him to supply you 
with complete information? 


Please let us know 


7171 E. McNICHOLS RD., DETROIT 12, MICH., u.s.a. 
IN CANADA; COLONIAL TOOL CO. LTD. 


— have higher fatigue | 


and built by Loewy-Hydropress. 


AT REYNOLDS METALS... 


This combination hot and cold mill for plate, sheet and tapered sheet 
at Reynolds Metals’ McCook plant, near Chicago, Ill., was designed 


Country’s largest combination breakdown and plate rolling mill 
produces finished aluminum plate down to .032 in. thickness 


Designed and built by Loewy-Hydropress, this Navy 
rolling mill—largest installation of its kind in America— 
permits, in addition to the rolling of thick plate, the 
hot and cold rolling of aluminum alloy tapered plate 


and sheet so vital to supersonic speed aircraft. 


Cast or prerolled solid ingots or prerolled clad ingots 
are fed into the four-high mill, which can produce 
aluminum plate up to 135 in. wide. Automatic electronic 
controls and cold rolling under tension allow sheet and 
plate to be rolled to precision tapered thicknesses down 
to .032 in. (cold), with a maximum taper of .25 in. 


Loew y-Hydaropress Division 


BALDWIN : LIMA: HAMILTON 


Rolling milis © Hydraulic machinery ¢ Industrial engineering 


111 FIFTH AVENUE, NEW YORK G, N.Y. 


per ft. and a maximum length of 480 in. For hot taper 
rolling, this length can be considerably increased. Here is 
evidence of Loewy’s creativity in rolling mill engineering. 


To individual production requirements, Loewy- 
Hydropress designs, builds and installs hot and cold 
rolling mills for ferrous and nonferrous metals; 
continuous merchant and wire-rod mills; skelp mills; 
two-high and three-high blooming mills; high speed 
foil mills; continuous billet and sheet-bar mills; strip, 
slabbing, plate, structural, rail mills; and special mills. 


For further information, write us today, Dept. F-11. 


Control Station features TV observation. 
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New chain has steel’s strength 
plus nylon’s wear resistance 


Link-Belt Ny-Steel 
flat-top chain fits 
existing sprockets 


Nylon and Steel — Link-Belt 
combines both in Ny-Steel 
Flat-Top Roller Chain. This 
combination gives you a 
smooth, resilient nylon carry- 
ing surface to reduce glass 
breakage and track wear — 
plus a precision steel roller 
chain with the strength and 
durability to carry heavy loads 
without stretching. Ny-Steel is 
less than half the weight of 
similar all-steel chain — has 
proven itself ideal for safe, 
low-cost conveying of bottles, 
cans and similar items, 


Exceptional wear-life 
Long life is one of Ny-Steel’s 
many outstanding features, It 
resists chemicals and corrosion 

retains pitch, even under 
moisture conditions . . . gives 
long-lasting service with practi : 
cally no top-plate or track 
wear. 

Ny-Steel is easy to install 

. fits existing sprockets. And 
for new installations or re- ‘ 
placements, Link-Belt makes a pees 
full line of cut-tooth sprockets. 
Ny-Steel comes with top plates 
assembled on either stainless or 
heat-treated carbon steel chain. 


NY-STEEL FLAT TOP CHAIN on Horix Fitting Machine with nine fitter valves. This unit is in 
service at Mangels Herold Company, Baltimore, manufacturers of King Liquid Laundry Starch. 


Why Ny-Steel is industry’s most advanced flat-top conveyor chain 


a. 
RIVET-FREE SURFACE — Top plates are of PRECISION STEEL ROLLER CHAIN gives SECURE BONDING OF CHAIN AND PLATE 
uniform thickness, without rivet pockets Ny-Steel its great strength . . . facilitates — Underside of each plate is molded with 
or projections. Each is chamfered and installations and maintenance, Can be rojections that become self-rivets, This 
mounted level with adjacent plates. easily coupled or uncoupled. eaves surface free of obstructions. 


The large picture above illus- HEADQUARTERS for Link-Belt 


trates one of many applications products is your nearby Link 
of Ny-Steel flat-top chain. Be- Belt factory branch store or 
sides being smooth, nylon authorized stock-carrying dis- 
plates are shock-absorbent . . . tributor. Refer to the yellow p 
assure safe, easy transfer of pages of your local phone di- 4 
containers. rectory. CHAINS AND SPROCKETS 1 

Ny-Steel top plates are avail- LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are c 
able in 3% and 4'4-in. widths. Link-Belt Piants, Sales Offices, Stock C arty ing Factory Branch Stores and Distributors in All Principal 

Cities. Export Office, New York 7; Canada, Scarboro (Toronto 14); Australia, Marrickville, N.S 


Folder 2492 contains complete 


dimensions and specifications "South Africa, Springs. Representatives Throughout the World. 14,749 
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Speaking techn 


here’s one that every engineer 
should have his fingertips 


Without this excellent book, 


your technical library isn’t complete. 
If you haven’t already received your free copy, 


by all means send for it now. 


In it you'll find everything you want to 
know about USS “T-1” Constructional 
Alloy Steel—where to use it, when to use 
it, how to use it; its engineering proper- 
ties, metallurgical characteristics, fabrica- 
tion practices, and dozens of interesting 
illustrated applications. 


USS “T-1”’ Steel is tomorrow’s steel 
available today—the remarkable new alloy 
steel that is drastically influencing design 
thinking all along the line. Cutting costs, 
improving products, building them lighter 
yet stronger—these are the desirable ad- 
vantages USS “T-1’’ Steel offers you. 


79) 
uss CONSTRUCTIONAL ALLOY STEEL 


“USS” and “T-1" are registered trademarks. 


No other steel possesses ‘“‘T-1” 
Steel’s remarkable combination of : COUPON, 
; igh viel n hness an ¢ United States Steel 
high y . d strength, toughness and « Room 5671, 525 William Penn Place 
oy weldability. That’s why you can al- $ Pittsburgh 30, Pennsylvania 
. ways build it better to last longer ° 
. with USS “T-1” Steel . Please send a copy of your new booklet, USS ‘‘T-1.”" 
Columbia-Geneva Steel Division, San Francisco 7 
Tennessee Coal & Iron Division, Fairfield, Ala. 2 
United States Stee! Supply Division, 4 COMPANY 
Warehouse Distributors, Coast-to-Coast e 
United States Stee! Export Company, New York : 
« ADDRESS 
CITY STATE 
50006860 


UNITED STATES STEEL 
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MULTI-STAGE TURBINES 
These high-efficiency units may be 
designed for non-condensing, con- 
densing, mixed pressure or bleeder 
operation. Can be equipped with 
constant or variable-speed gover- 
nors, special governors, remote 
controls. Sizes up to 5000 HP — 
Speeds up to 10,000 RPM. Ask for 
Bulletin S-146. 


There's o Terry turbine for 
every mechanical-drive requirement 


The designs for Terry turbines are based on more than 50 years 
of successful experience in the manufacture of turbine drives 
exclusively. This specialization has resulted in Terry becoming one 
of the leading producers of mechanical-drive turbines in sizes up 
to 5,000 horsepower. 

There are three basic reasons why Terry has been able to maintain 
this position of leadership: (1) a thorough knowledge of the 
requirements of mechanical-drive turbines, (2) a willingness to 
build “a little something extra” into each machine to assure trouble- 
free operation, and (3) an acknowledgement of the company’s 
responsibility to stand behind the performance of every turbine sold. 

hese are also the reasons why you should consider a Terry 
turbine for your next mechanical drive. In the meantime, send for 
bulletins describing any of the types of machines illustrated. 


THE TERRY STEAM TURBINE COMPANY 
TERRY SQUARE, HARTFORD 1, CONN. 


TT-1209 
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SOLID-WHEEL TURBINES 

Famous for sure dependability and ease of 
inspection. Can be started cold — no preliminary 
warming required. Available in vertical designs 
depending on frame size. Capacities from 5 to 
2,000 HP. Described in Bulletin S-116. 


AXIAL-FLOW IMPULSE TURBINES 


Built with one, two or three rows of high-grade 
stainless steel blading, these turbines combine 
efficiency with durability. Available in designs for 
moderate and high steam pressure. Bulletin S-1 43. 
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ANKER-HOLTH 
Hydraulic Cylinders now available 
in Square Head design 


Positive Trouble-free Performance Standardized Mountings for Interchangeability 
Anker-Holth Division, for 18 years de- Conservatively rated at 2000 P.S.1. working 
signers and manufacturers of quality air pressure and 3000 P.S.I. non-shock pressure 
and hydraulic power cylinders, now offers every cylinder is proof tested at 4500 P.S. I. 
a standard line of all steel, high pressure All mountings are available, standard bores 
square head tie rod cylinders. Important from 1'% to 8 inches. Standardized mountings 
new operating features and design achieve- provide complete interchangeability with most - 
ments assure positive controlled power makes of square head cylinders. The Anker- 
for a wide range of industrial applications. Holth “(1)” line meets all J.1.C. specifications. 


For more information contact your local Anker-Holth 
representative or Anker-Holth Division, 
Port Huron, Michigan. YUkon 5-7181 


ANKER-HOLTH DIVISION 


THE WELLMAN ENGINEERING COMPANY 
2727 CONNOR STREET, PORT HURON, MICH., U.S. A. 
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availability, GE burns coal in Louisville 


General Electric’s Major Appliance Divi- 
sion in Louisville, Ky., has six product 
manufacturing buildings, a warehouse 
and service buildings—5 million sq. ft. 
under roof. To generate all steam neces- 
sary for process work and heating require- 
ments of this vast area, GE’s power plant 
burns coal the modern way. Coal was 
chosen for availability and economy. A 
careful fuel cost study disclosed that, in 
the Louisville area, coal would give GE 
the lowest-cost steam generation of all 
fuels. In addition, full mechanization of 
GE's power plant has facilitated all details 
of coal handling and ash removal while 
completely overcoming the problem of 
air pollution. 


Facts you should know about coal 


Not only is bituminous coal the lowest- 
cost fuel in most industrial areas, but up- 
to-date coal burning equipment can give 
you 10% to 40% more steam per dollar. 
Today’s automatic equipment can pare 
labor costs and eliminate smoke problems. 
And vast coal reserves plus mechanized 
production methods mean a constantly 
plentiful supply of coal at a stable price. 


Technical advisory service 


The Bituminous Coal Institute offers a 
free technical advisory service on indus- 
trial fuel problems. We welcome the 
opportunity to work with you, your con- 
sulting engineers and architects. If you 
are concerned with steam costs, write to 
the address below. Or send for our case 
history booklet, complete with data 
sheets. You'll find it informative. 


Consult an engineering firm 


If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest 
in fuel costs and equipment—can effect 
great savings for you in efficiency and 
fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Southern Building « Washington 5, D.C. 
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For low-cost steam generation and supply 


Note cleanliness of firing 
aisle of GE’s power plant. 
Steam generating equip- 
ment consists of five 
150,000 Ibs./hr. boilers 
—three by Henry Vogt 
Machine Co. and two by 
Riley Stoker Corp. 


Close-up of Detroit Roto- 
grate Spreader Stoker ona 
Henry Vogt boiler. Riley 
boilers are fired by Riley 
Spreader Stokers. These 
stokers operate automatic- 
ally, with continuous ash 
discharge. All boilers are 
equipped with non-segre- 
gating chutes. 


Control panel for Boiler 
#5. These are Bailey Meter 
controls, air-operated, 
automatically handling 
coal feed, induced and 
forced draft, overfire air 
and feedwater regulation. 


Prat-Daniel Electrostatic 
Precipitator and controls; 
at right, mechanical pre- 
cipitator by American Air 
Filter Co. These are con- 
nected in series for auto- 
matic, efficient fly ash col- 
lection and disposal 
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bearing races must be assembled on shafts and in 
housings with certain fits developed by design and 
experience. The most frequent condition to be 
met is a rotating shaft where specific load and speed 
conditions must be satisfied with appropriate race 
fits. These vary according to the manufacturer, 
and in the case of some manufacturers, according 
to the application. Naturally, the fits will also 
vary according to bearing type and size. 


1 CARBURIZING PERMITS 
HEAVIER INTERFERENCE FITS 


Taking the standard metric series of cylindrical roller bearings 
for an example, the bearing user has the choice of two fitting 
practices, One involves the use of inner raves made of through- 
hardening steel, which dictates fairly light interference fits to 
avoid splitting. The other utilizes races made of low carbon 
steel carburized and hardened to develop a suitable surface 
hardness and a tough ductile core, The latter permits much 
heavier interference fits and has the additional advantage 
of eliminating all auxiliary holding devices, because the race 
becomes practically an integral part of the shaft. (Figs. 1, 2.) 


2 HEAVIER FITS SIMPLIFY 
" MOUNTING, REDUCE COSTS 


Hyatt originated the carburized race and the system of 
relatively heavy inner race fits to simplify bearing mounting 
and eliminate the need for retaining devices. Practically all 
HYATT inner races are made from nickel alloys of the car- 
burizing type. They permit mountings of the simplest type 
and lowest over-all cost. Furthermore, the shoulders of HYATT 
carburized races will withstand considerably greater impact 
loads than will ordinary races. (Figures 3 and 4.) 
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INFORMATIVE MESSAGES FROM 


Hyatt’s Simplified Fitting 
Practice for Bearing Races 


H WATT pioneered the use of carburizing 
type alloys in order to obtain . 
the advantages of heavier race fits 


ry” 
[> obtain the best possible performance, roller 


HVATT... 


HYATT METRIC SERIES 
_ OUTER RACES MAY BE 
MADE OF EITHER HIGH © 
CARBON OR CARBURIZING © 
GRADE ALLOY : 


HYATT METRIC SERIES 
INNER RACES ARE ALW, 
MADE OF CARBURIZING 


A HYATT MOUNTING 
ALWAYS OF THE SIMPL. 
DESIGN AND LOWEST 
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N 
\ 
= SUITABLE DEPTH ETILE CORE. 
ak CTION OF HYATT.METRIC SERIES INNER RACE 
ALL COST = 
ARELATIVELY HEAVY 


There are two fitting specifications which apply to HYATT 
inner races, depending on whether the inner race rotates or is 
stationary in operation. Remember, with both inner and 
outer race, the rotating member is assembled with heavier fit. 


HYATT INNER RACES CAN BE 
EASILY SHRUNK ON SHAFTS 


HYATT inner races may be mounted on shafts by pressing or 
shrinking. Where shrinking practice is employed, first heat 
the race in oil held at a temperature not over 300°F, or in an 
electric oven under a similarly controlled temperature, until 
it expands sufficiently to be slipped into position. The required 
interference fit will develop as the race cools in place. For 


SHOULDER 
STRONGER AGAINST 


MECHANICAL ENGINEERING 


Hyatt inner race being centerless I. D. (inside diameter) ground to close tolerances. 


special conditions of fit involving hollow shafts of varying 
sections or multiple housings of dissimilar metals, consult 
your HYATT Sales Engineer from our nearest sales office. 


COMPONENT PARTS OF A 
HVATT ROLLER 


OUTER RACE 


OUTER RACE 


YoU WILL FIND MORE DETAILS 
in HYATT Catalog No, 150. If you do not have 
a copy, write Hyatt Bearings Division, General 
Motors Corporation, Harrison, New Jersey. Sales 
offices at Harrison, Pittsburgh, Chicago, Detroit 
and Oakland, California. 


GCEMERAL 
moTORS 


My-ROLL BEARINGS 


FOR MODERN INDUSTRY 
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Here’s how industries are profiting 


PROVED “DEPENDABLE” IN MODERN FEED PLANT 
Playing a dual role in the manufacture of livestock 
and poultry feed, this is one of two Union Type 
MH Steam Generators producing steam for proc- 
essing milk by-products and for providing space 
heat. Selected “on the basis of good design” by 
Consolidated Products Co. for its Springfield, Mo. 
plant, these 22,000 Ib./hr. packaged units are 
reported to “have proven very satisfactory and 
dependable sources of steam.” 


PACKAGED AIR HEATER ADDED FOR 85.79% 
EFFICIENCY 

Here’s one of the many ways Union can supply 
auxiliary equipment with a completely shop- 
assembled MH Steam Generator to handle special 
needs formerly requiring costly field erection and 
special engineering. Serving Western Printing and 
Lithography Co., this 20,000 Ib./hr. unit “has 
proven very satisfactory.” Western also adds, “It 
was sold to operate at 85% efficiency and is doing 
that.” 
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“EFFICIENCY HIGH’ ON OUTDOOR ASSIGNMENT 
That’s what Davison Chemical Company, Division of 
W.R. Grace & Co., has to say about these two Union Type 
MH Steam Generators. Delivering process steam, this pair 
of 18,000 lb./hr. packaged boilers handles an important 
job in Davison’s large Lake Charles, La. plant which is 
equipped to produce approximately 45,000,000 Ibs. of 
petroleum cracking catalysts annually. Selected because of 
“reputation ... and delivery,” both of the units were shop- 
assembled in Erie, Pa. before delivery to the job site. 


NEEDLE & BEARING MFR. | 


20,000 LB./HR. “MH"’ SAVES $12,500 IN YEAR 

Because “construction and design appeared better than 
others and physical size fit into plant,” a 20,000 Ib./hr. 
Union Type MH Steam Generator was installed in the 
Excelsior plat of The Torrington Company in October, 
1955. In short order, the new boiler proved its worth. When 
a second MH (15,000 Ibs./hr.) was installed in October 
1956, Torrington said this about the first: “Estimated sav- 
ings for the first year are $12,500, as compared to our old 
coal burning hand fired boilers.” 
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SCORE “BETTER THAN 80%" ON EFFICIENCY TESTS 
Providing space heat for 14 buildings on University of 
Toledo’s 170-acre campus, two 28,000 Ib./hr. Union 
Type MH Steam Generators also take part in the 
educational process. Utilized for laboratory work by 
mechanical engineering students, these Union Pack- 
aged Boilers are reported to operate at “better than 
80% efficiency.” Says the University, “We get 128 Ibs. 
of steam per gallon of fuel oil as compared to 93 Ibs. 
per gallon with the old boilers formerly used.” 


HOME PRODUCTS 


THRIFTY —- LIKE THE PRODUCTS OF ITS USER 

On duty at the Easthampton, Mass. plant of Stanley 
Home Products, Inc., this 35,000 Ib./hr. Union MH 
Steam Generator was selected for “its well-balanced 
jesign, neat appearance and adaptability to burning 
oil, gas or coal” plus the fact that “design and connec- 
tions permitted the quickest and least costly installa- 
tion.” With the MH operating over a range from 5,000 
thru 35,000 Ibs./hr., Stanley reports “considerable 
savings in fuel with an increase in production.” 
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ONE “MH" LEADS TO ANOTHER 

Tri-Valley Packing Assoc. uses a pair of Union 
30,000 Ib./hr. Packaged Steam Generators. In 1953, 
Tri-Valley’s first MH Unit went to work in the As- 
sociation’s Modesto plant. When the San Jose plant 
needed a new boiler in 1955, another Union Packaged 
Boiler (shown above) was picked for the job. Says 
Tri-Valley, “Our selection was based upon our evalua- 
tion of the design ... and the performance of the 
MH Packaged Boiler installed in our Modesto plant.” 


HOW ABOUT YOU? 
Like more facts on 
Union’s popular MH? 
Full details including 
cut-away illustrations, 
tube layouts and di- 
mension tables for all 
13 sizes (10,000 thru 
60,000 Ibs./hr.) can be 
obtained by requesting 
Bulletin MH-353. 


Get the full story by 
mailing this coupon 


UNION IRON WORKS 


ERIE, PENNSYLVANIA 
MAIL your illustrated Bulletin MH-353 to us at once. 


NAME vivie 
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NEW 
éstinghouse Axial Flow Fans 


for Industrial air, fume, vapor handling jobs! 


External 
bearing lubrication 


Polytoit 
wheel blading Safety shaft design 
Aerodynamic 
Seven blade guide vanes 
cast aluminum 
alloy wheel 
CUTAWAY VIEW OF WESTINGHOUSE AXIFLO® VANEAXIAL FAN FOR GENERAL APPLICATION., 


COMPLETE NEW LINE 


With: volumes from 1,700 to 100,000 CFM—static pressures up to 
3144"—14 sizes, Vaneaxial or Tube Axial, direct-connected or V-belt 
driven, with wheel diameters from 15" to 72". 

@ Space Saving... compact Axial Flow design permits installation 
directly into duct work. 

@ Improved performance . . . non-overloading horsepower feature 
permits use of smaller motors. 

@ Least maintenance . . . rugged practical construction insures con- 
tinuous trouble-free operation. 

For complete application service, call your nearest Sturtevant 
Division Sales Engineer, or write Westinghouse Electric Corpora- Spray booth Vaneaxial Fan specially designed to pro- 
tion, Dept. 23E, Hyde Park, Boston 36, Massachusetts. vide easy access required for paint spray exhaust! 


WESTINGHOUSE AIR HANDLING 
vou caw sure... rs Westinghouse 
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Adjustable adjustment 
Streamlined | 
wheel cap 
| a belt guards 
FLOW tube cover 
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“BLACK GOLD’? | the best natural graphite 


of more than 99% carbon... 


“saturates” 


imported 


CASTELL 


7 — the world’s finest 


drawing pencil 


Mined out of the earth just as any precious mineral, 


CASTELL “black gold” graphite tests out 


at more than 99% pure carbon. 


In its virgin state it is the purest black 
known to man. There is no need for us 
to add foreign oily substances to CASTELL. 
Nature at her best is beyond improving. 
Our job is to apply almost 200 years of 
pencil-making experience to refine this 
“black gold” into 20 superb tones, 8B to 
10H — each degree as uniform as a pla- 
toon of West Point cadets. 


Make a series of single or multiple pass 
lines with your favorite CASTELL degree. 
Now examine them through your magni- 
fying glass. Notice the bold, black, close- 
textured saturation, the identical width in 
line after line. You owe it to your career 


AW.FABER:-CASTELL 


NEWARK 3, N. J. 


Castell in Canada « Write Hughes Owens Co., Ltd., Montreai 


to use CASTELL, the drawing pencil of the 
Masters, Good dealers everywhere carry 
CASTELL, Phone yours today. 


CASTELL LOCKTITE (with Tel-A-Grade Indi- 
cator) for those who prefer a feather-weight 
holder with degree indicating device. Grips the 
lead like the jaws of a bulidog to prevent 
slipping or turning. One hand push-button con- 
trol reduces graphite stains. 


Imported CASTELL 9030 Lead — with the iden- 
tical graphite that made Castell wood pencil 
world famous. Usable in all standard holders, 
but a perfect mate with LOCKTITE. Also available 
in a kaleidoscope of colors. Packed in plastic 
tube, 12 leads each. 


CML Lf 


co. tec 


CASTELL = 


os AW FABER = 


3 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH, 
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New refining processes usually call for completely new equip- 
ment or drastic revamps of existing facilities. 


Fd you That's why it’s a good idea to get in touch with Bigelow- 


Liptak when furnace enclosures are being considered. Modern- 

are boostin ization of your present equipment will assure keeping pace with 
g production demands and save money to boot. 

When new enclosures are needed, B-L can design—furnish 


capacity ie quality controlled materials—and erect. One source for everything 


—one responsibility for the job—saves you plenty in the long run. 


Better investigate right now. Just write. 


1m CANADA 
BIGELOW-LIPTAK OF CANADA, LTD. 


BIGELOW -LIPTAK 


ATLANTA BOSTON BUFFALO CHICAGO 

CORPORATION CLEVELAND © DENVER HOUSTON 

AND BIGELOW-LIPTAK EXPORT CORPORATION KANSAS CITY, MO. « LOS ANGELES « MIAMI 

1 PURITAN AVENUE, DETROIT 27, MICHIGAN MINNEAPOLIS « NEW YORK « PHILADELPHIA 
3300 bed : : PITTSBURGH ¢ PORTLAND, ORE e ST. LOUIS 
ST. PAUL « SALT LAKE CITY « SAN FRANCISCO 
SEATTLE . TULSA . MONTREAL 


UNIT-SUSPENDED WALLS AND ARCHES | SAULT STE. MARIE * VANCOUVER « WINNIPEG 
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TORONTO, ONTARIO 


UNITED STATES 
MILITARY 
ACADEMY 


UNITED STATES 
NAVAL 
ACADEMY 


AIR FORCE 
ACADEMY 


Photographs courtesy United States Military Academy, United States Naval Academy, and United States Aw Force Academy 


Ric-wiL underground piping systems 
serve ALL three...West Point, Annapolis 
and NOW...the new Air Force Academy 


West Point and Annapolis have been serviced by 
Ric-wil piping systems as far back as 1931. Since 
1946 alone over 15,000 feet of Ric-wil prefabricated 
piping has been purchased for the nation’s top mili- 
tary colleges. Installation of Ric-wil piping at the new 
17,500 acre United States Air Force Academy has 
already been installed. Ric-wil is indeed proud of the 
part they have played in serving these military acad- 
emies for a period of over twenty-five years. 
Quality Piping Systems... 
... of Exceptionally High Thermal 
SINCE 1910 


preraseicareo INSULATED PIPING SYSTEMS 


BARBERTON, OHIO 


Low 
Temperature 
Units 


Efficiency 


Type J 
(Jacketed) 
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CLARAGE TYPE DN DYNACURVE FAN OFFERS A 


IN INDUCED DRAFT WHEEL DESIGN 


36 radially deep, aerodynamically curved blades Wheel design assures relatively low moment of 
impart a dynamic energy to the gas stream inertia (WR*). 
to achieve low tip speed operation. Wheel is constructed with a heavy forged steel 
Unique shape of the blades and rims minimizes hub and a sturdy centerplate. 
shock losses and turbulence at the enter- All welded construction of the wheel provides 
ing edge of the blades and between the ample shear strength, tensile strength, 
blades. and rigidity. 


These are only a few of the features that make 

Clarage’s new Type DN Dynacurve Fans fully 

equal to the most punishing demands. r 
Write today for Bulletin 905. CLARAGE FAN 

COMPANY, Kalamazoo, Michigan. 


'«++dependable equipment for 
making air your servant 


SALES ENGINEERING OFFICES IN ALL PRINCIPAL CITIES @ IN CANADA: Canada Fans, Litd., 4285 Richelieu St., Montreal 
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ENTER THIS CONTEST 
CASH PRIZES! 


Why I prefer 


First prize . . . o « « $1860 

Second prize . .. . . + + $1000 

plus 87 prizes of $25 each! 


In 25 words or less, tell us why you prefer K&E 
Albanene® tracing paper. Your reasons may win 
one of these 90 prizes (it’s K&E’s 90th anniversary). 


Here’s a hint: Albanene is made from 100% rag 
stock for superlative tear strength. It is perma- 
nently transparentized with an inert resin. Drafts- 
men like it because of its easy drawing qualities... 
reproduction men for its high transparency and 
permanence. Everybody likes it because “what you 


K & E Albanene Contest, Box 160, New York 46, N. Y. 


CONTEST RULES 


1. Tell in 25 words or less ‘‘Why | prefer Albanene tracing paper.” 
2. Send all entries to K&E Albanene Contest, Box 160, New York 46, 
N. Y. Enter as often as you wish. There is nothing to buy. 

a must be postmarked not later than midnight, Nov. 30, 


4. Entries become the property of Keuffel & Esser Co. None can be 
returned. 

5. The decision of the judges is final. 

6. Winners will be notified by mail. A complete list of winners will 
be sent upon request, providing request is accompanied by stamped, 
self-addressed envelope. 

7. Contest is open to all residents of continental United States, ex- 
cept employes, and their immediate families, of Keuffel & Esser Co. 
and its subsidiaries and dealers; its advertising agency; and judges 
of this contest 

8. Also not applicable to residents of those states where there are 
prohibitory laws. 


ALBANENE Tracing Paper... 


pay for stays in the paper.” That’s why Albanene is 
the best seller among all tracing papers. 


Get contest aids from your K&E dealer: Infor- 
mation booklets, extra contest entry blanks, sam- 
ples of Albanene, too, if you need them. You can 
enter as often as you please. 

Or use a plain sheet of paper if someone’s already 
snipped the blank below. Give your name, address, 
and firm name, twenty-five words or less telling 
why you prefer Albanene tracing paper, and mail 
to K&E Albanene Contest, Box 160, New York 46, 
N. Y. before midnight, November 30, 1957. 


KEUFFEL & ESSER CO. 
\ New York, Hoboken, N. J., Detroit, Montreal, Chicago, 
ar St. Louls, Dallas, San Francisco, Los Angeles, Seattle. 
Dealers in principal cities 


Here’s why I prefer Albanene Tracing Papers 


Name 


City Zone State 


Street 
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Tough 24” diameter mandrel at Rc 44 on 1150 ton brass extrusion press. Scovill Manufacturing Co. 


Mandrel of HALCOMB 218 
retains toughness and hardness 


This mandrel is made of Haleomb 218—a tough, air-harden- 
ing hot work steel, Haleomb 218 is suitable for tools like 
this which require a higher degree of toughness at moder- 
ately elevated temperatures than is obtainable with the 
tungsten types of hot work steels. And Haleomb 218 retains 
both its hardness and strength at these temperatures. 

For example, at a hardness of Re 44, Haleomb 218’s 
Charpy Impact Strength is 33 ft-lbs at 500F. And it will 
retain this hardness after 1 hour, after 10 hours and even 
after 100 hours at temperatures up to 900F. 


at hot work temperatures... 


Properties like these cut tooling costs. The mandrel shown 
above is good for 1200 pushes, for example, and even then 
all it needs, usually, is repolishing before being used again. 

Halcomb 218 is particularly useful for all hot work oper- 
ations on which drastic coolants are used, It even resists 
breaking very successfully when water cooled in operation. 
If these sound like advantages you can use, call your local 
Crucible representative for more complete data. Crucible 
Steel Company of America, The Oliver Building, Mellon 
Square, Pittsburgh 22, Pa. 


t C R U C | 5 LE| first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 


Outperforms other valves under SEVERE 


GRINNELL- 
SAUNDERS 
DIAPHRAGM 
VALVES 


Backing Cushion 


with TEFLON Diaphragms... 
Grinnell Teflon Diaphragms are made by a special process 


which produces a better product of greater density, tough- 
ness and flex life. 


The four case histories cited below demonstrate that 
Teflon offers a very high degree of chemical inertness to 
some of the most difficult chemicals which industry today 
must handle. Yet these are only a few of many success 
stories in the Grinnell files. 

Diaphragm life depends on temperature, pressure and 
frequency of operation. Inquiries must include complete 
service data to receive prompt and caieful attention, 


ore 


Service Life CLOSED | 
ou 

Dicphrogm Feat of Grinnell-$ s Diaphragm Valves 

e Service Conditio dies; 10 10 14 mos. 1 to 2 mos ¢ * Diaphragm lifts high for streamline flow in 

ne hexa- Gloss lined be J either direction. 

Case 1. Benzene Teflon Diaphragm: 

: chloride (30%-40% : 1 to 3 inches . * Body, linings and diaphragm materials to suit 

to 130 F, 

: jo operoted 3 to 4 i, . © Resilient diaphragm assures positive, leak tight 

° times daily 30 body 8 months 2 mon . closure even with grit or scale in the line 

Cose 2. 90% 95% on Diaphragm; * Diaphragm absolutely isolates working parts 

HNO. plus 1.8% 1 to 3 inches from fluid . . sticking, clogging, contamina- 

° (specific gravity 1.6 . tion, corrosion eliminated 

1.77) 115 F in 

pst; © Simple maintenance. Diaphragm be re- 

F in winter; e P Pp g can e 

4 pa 2 to 3 times ‘iin . placed easily without removing valve from the 

4 daily d 9 months omen : line. No packing glands to demand attention, 

Glass lined No metal-to-metal seats to become damaged 

. plex; ambien ted 1 to inc . 

0-50 psi; opera's 3 weeks 

. 1 to 2 times daily Still in service . 

: huric acid lron bodies; Teflon otter yeor 

Case 4. Sulphur Diaphragms, 

4 85%; 2/2 inches 

e o pressure, 

4 times doily 


eo 


GRINNELL 


WHENEVER PIPING IS INVOLVED 
Grinnell Company, Inc., Providence, Rhode Island 


° Coast-to-Coast Network of Branch Warehouses and Distributors 
pipe and tube fittings * welding fittings * engineered pipe hangers and supports * Thermolier unit heaters * valves 
Grinnell-Saunders diaphragm valves * pipe * prefabricated piping * plumbing and heating specialties * water works supplies 
industrial supplies ° Grinnell automatic sprinkler fire protection systems ° Amco air conditioning systems 
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More and more design engineers are real- 
izing that new applications for centrifugal 
castings are unlimited... thanks to new 
knowledge about alloys . .. new casting 
and machining techniques and facilities. 

From simple bushings to atomic reactor 
components . . . from bronzes to heat, 
corrosion, and abrasion resistant stainless 
steels... from 7” to 54” O.D. and lengths 
to 33 ft.—-Sandusky centrifugal castings 
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CYLINDRICAL PRODUCTS FOR INDUSTRY 


CYLINDRICAL APPLICATIONS: 


are providing gratifying results in scores 
of applications, many unheard of a few 
years ago, 

What cylindrical or piping problem can 
we help you solve? . . . Code pressure 
vessels? . . . Reactor vessels? . . . Power 
Piping? . . . What is your problem? 

Your inquiry will bring more informa- 
tion promptly . . . or, if you prefer, a per- 
sonal call by one of our engineers. 


MECHANICAL 


Castings offer you 


CENTRIFUGAL CASTINGS 


Sandusk {V Foundry & Machine Company 


SANDUSKY, « Stainless, Carbon, Low Alloy Steels —Full Range Copper-Base, Nickel-Base Alloys 
ENGINEERING 


UNLIMITED 
q 2. Uniform soundness—free from 
; — dependable, trouble-free service 
| 
 & 


Always Close At Hand oe 


at 


For Experienced 
Consultation and 


Prompt Service on Your 


Control and Safety A glance at the map above will tell you that no matter where 
you are, BS&B Automatic and Safety Head sales 
Head Requirements! and service is nearby. What it can’t show you is the speed, ‘ 
efficiency and convenience of the BS&B service you get... i 
and the years of experience, combined with BS&B’s modern 
research and develépment facilities, which back BS&B 
products: AUTOMATIC CONTROLS for the regulation of 
pressures, temperatures, liquid levels and flowand SAFETY 
HEADS for pressure relief, protecting preseure vessels ond 
systems against sudden buildups of overpressure. 


Whether you need service on existing equipment or help in 
planning new installations, our nearest sales engineer or 
representative will be glad to help you. If you don’t have 
his name, consult your telephone directory——or write to... 


Brack, Sivaics & Bryson, INC. 


750 East 12th Street Kansas City 26, Missouri 


GENERAL OFFICES — 7500 East 12th Street, Kansas City 26, Missouri 


DIVISION SALES OFFICES AND MANUFACTURING PLANTS 
Controls — 15 North Cincinnati Street, Tulsa, Oklahoma 
Safety Heads — 7500 East 12th Street, Kansas City 26, Missouri 


STOCKING BRANCHES 

CALIFORNIA — Bakersfield; ILLINOIS — Carmi, Salem; KANSAS McPherson: LOUISIANA— Harve Lake Charles, 
Shreveport; MICHIGAN — Mt. Pleasant; MISSISSIPPI — Brookhaven; MON Cut B NEBRASKA Sidney; Ne W MEXICO Farmington. 
Hobbs; NORTH DAKOTA — Williston; OKLAHOMA — Blackwell, Duncan, y sa City, gs Tulsa; TEXAS — Aiice, Borger, Graham, 
Houston, Kilgore, Odessa, Snyder; UTAH — Vernal; WYOMING — Casper, Powell; CANADA -Drayton Valley and Edmonton, Alberta; Virden, 


Manitoba, Estevan, Saskatchewan. 


SALES OFFICES 

CALIFORNIA Les An eles, San Francisco; COLORADO — Denver; ILLINOIS — Chicago; KANSAS — Wichita; LOUISIANA — Baton Rouge, New 
Orleans; MiISSO ansas City; NEW YORK-—Buffalo, New York Lity OKLAHOMA PENNSYLVANIA~ Philadel (Wayne); TEXAS— 
Beaumont, Dallas, El Paso, Fort Worth, Midiand, San Angelo, Wichita Falls; CANADA— Calgary and Grande Prairie, Aiberta; 
Regina and Weyburn, Saskatchewan; Dawson Creek, British Columbia 


MANUFACTURER'S REPRESENTATIVES 

ALABAMA — Birmingham; GEORGIA — Atianta; INDIANA — Ft. Wayne, Indianapolis; KENTUCKY — Louisville; MASSACHUSETTS — Medford 
(Boston); MINNESOTA — Minneapolis; MISSOURI — St. Louis; NORTH CAROLINA — Charlotte; OHIO —Akron, Cincinnati, Cleveland; OREGON— 
Portiand: PENNSYLVANIA — Pittsburgh: TENNESSEE — Knoxville, Memphis; VIRGINIA — Richmond; WASHINGTON Seattle, Spokane; WEST 
VIRGINIA—Charleston; WISCONSIN—Milwaukee; CANADA—Montreal, Quebec; Vancouver, British Columbia. 
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Workman welding copper nickel 
tubes to foot thick steel tube sheet 
with 140-monel electrodes. Under 
destructive testing, rolled joints 
and tubes welded with cupro 
nickel rods leaked at elevated 
pressures, but tubes welded with 
140-monel clectrodes were leak- 
proof at 9600 


End view showing torus ring 
welded to channel and channel 
cover, Access to head is obtained 
by cutting ring with special cool; 
torus ring can be re-used. Conven- 
tional split key ring assembly tak 
ing the load on the cover is re- 
tained 


CONSOLIDATED INDUSTRIES, INCE” 


Other Divisions Manufactaring Heat Transfer Equ ‘pment 
California Steel Products Division, 


Adsceo Division, Buffalo, N.Y. 
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FIRST ALL-WELDED 
FEEDWATER HEATERS 


> A few years ago, an all-welded feedwater heater for 3600 psi and 790F would 
have been called a fantastic dream. 

Yet six all-welded feedwater heaters in this pressure-temperature range are 
now proving their worth in the Linden, N. J., Generating Station of the Public 
Service Electric and Gas Company. Designed and manufactured by the Yuba 
Heat Transfer Division, formerly the Heat Exchanger Division of The Lummus 
Co., these heaters represent one of the many “firsts” contributed by this organ- 


ization to the progress of the power industry. 


In the heater shown above, two 50-inch-diameter cylinder sections of 
1%-inch carbon steel were weldea together. The open ends of the U-bends 
are welded, not roller-expanded, into the tube sheet (see upper small photo). 
Heads are sealed by a steel torus ring welded to channel cover and channel (see 
lower small photo). 


The all-welded design minimizes the leakage which occurs in the conven- 
tional bolted and gasketed construction under high temperatures and pressures. 


Results are reduced maintenance and downtime. 


This all-welded construction has been so successful it is certain to be speci- 
fied for practically all fucure installations. Yuba engineers would be pleased to 


work with you. Call on them. 


YUBA HEAT TRANSFER DIVISION 
HONESDALE, PENNSYLVANIA 


NEW YORK SALES OFFICE: 530 FIFTH AVENUE 
REPRESENTATIVES IN PRINCIPAL CITIES 
STEAM SURFACE CONDENSERS ++ EVAPORATORS 
STEAM JET REFRIGERATION + STEAM JET AIR EJECTORS 
BAROMETRIC CU NDENSERS 
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NEW ZALLEA HyPTor TOROIDAL EXPANSION JOINT 


For unequalled endurance at pressure and temperature extremes 


This unique toroidal expansion joint with 
thin-walled bellows is setting new per- 
formance and durability records in high 
pressure, high temperature service. It was 
developed to meet the severest operating 
conditions without sacrificing long life. 


Minimum stress at high pressures is one 
advantage of the Zallea HyPTor. This is 
due to the thin-walled bellows and toroidal 
corrugations. Thin walls develop lowest flex- 
ing stress. The toroidal cross section assures 
lower operating stress at any pressure. 


HyPTor corrugations have a circulor 
or toroidal cross section which pro- 


vides a lower operating stress at any Superior performance at high temperatures. 


The toroidal corrugation of the HyPTor 
corrugation shape. makes it suitable for use at high tempera- 
’ tures. Also, the HyPTor is hydraulically 
formed and free from circumferential 
welds which would act as stress raisers. 


given pressure than any other 


Longer life on the job. The ability of the 
HyPTor to absorb punishment without 
ill effects has been proved in service. A 
number of HyPTor Expansion Joints de- 
signed for 700 psi working pressure, were 
installed in liquid oxygen service in 1948, 
They are still operating... at pressures 
up to 2300 psi. 


Get the complete story of the new Zallea 
HyPTor Expansion Joints. Our new 72- 
page Expansion Joint Manual gives full 
details—plus worthwhile information on 
basic types, design and installation data, 
expansion joint selection and recom- 
mended specifications. Write on your 
Company letterhead, for your free copy 
of Catalog 56, Zallea Brothers, 820 Locust 
Street, Wilmington 99, Delaware, 


*Patented 


expansion joints 


Zallea Brothers, Wilmington 99, Delaware 


World's largest facturer of expansion joints. 
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Vibration and impact proof 
bolted connections in 
standard applications. 


On all electrical terminals 
subjected to vibration in 
transit or operation, and for 
any electrical or electronic 
assembly where positive 
contact must be main- 
tained. 


To seal bolt threads where 
leakage past stud threads 
must be prevented. 


TIGHTENED AGAINST THE WORK 


Blind fastening applica- 
tions where nut is 
“clinched” into sheet metal 
becoming self-retaining 
as well as self-locking. 


To eliminate drilling and 
tapping and provide steel 
thread strength for soft 
metals, an ESNA spline nut 
is pressed into a bored hole 
in casting. 


Simplified self-aligning 
self-locking fastener for 
bolting two non-parallel 
surfaces. 


FOR MANY SPECIAL FUNCTIONS 


LOCKED ANYWHERE ON THE BOLT 


Spring-mounted connec- 
: tions or dynamic balancing, 
i where nut must stay put 
yet be easily adjusted. 
(Flanged face eliminates 
need for extra washers. ) 


On make and break adjust- 
ment studs where accurate 
contact gaps must be main- 
tained. Note “thin” height 
design for limited clear- 


For bolted connections re- 
quiring predetermined 


play. 


For rubber-insulated and 
cushion mountings where 
the nut must not work up 
or down. 


HOW THESE NUTS SOLVE SO MANY 
FASTENING PROBLEMS, ELIMINATING 
EXTRA PARTS AND OPERATIONS... 


The red locking collar of an ELASTIC STOP® nut grips bolt 
threads with a perfect fit that will not loosen under severe 
vibration or stress reversals, and seals against liquid seep- 
age. By bringing nut and bolt metal thread flanks into firm 
contact it eliminates wear producing axial play. The elastic 
locking action of the insert-type stop nut does not distort or 
gall bolt threads. It is reusable many times. 

Send for the following free information: Elastic Stop nut 
bulletin; Rollpin® bulletin. Or enclose a drawing of your 
product for specific self-locking fastener recommendations. 
Write to Dept. N30-1111. 


NUT CORPORAT 


1ON OF 


fastening problems solved ELASTIC STOP 
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It’s saved many weeks, even months of engineering and 
executive time for scores of power companies! Basically, 
the idea is to shift as much of the work load as possible 
from the customer to C.H. Wheeler. By working this 
way, long conferences are replaced by short phone calls, 
and lengthy customer-prepared engineering specifications 
are supplanted by thumbnail performance sheets. 


Before you place your next order... 


Since Wheeler specializes in designing and building con- 
densing equipment, its Engineering Department is set 
up to take this bare minimum of data from the customer, 
and work up a comprehensive proposal from it alone. 
Here you see several department heads of C. H. Wheeler 
discussing engineering design prior to preparing a pro- 
posal for a C. H. Wheeler client. 


Discover C.H. Wheeler’s time-saving way to buy steam condensers 


We often save clients up to 4 months’ time by 
sending Wheeler engineers to work “on the 
board” at clients’ offices, instead of mailing 
drawings for approval. Above is a typical in- 
stallation—a 105,000 sq. ft. Dual Bank Divided 
Water Box Unit, installed at a New York 
station.* It condenses 950,000 Ibs. steam/hr. 


19TH & LEHIGH AVENUE 


Other C. H. Wheeler power plant equipment includes steel -shell 
“Tubejet”™ Air Ejectors (left) as installed at eastern plant*, Circulators 
(right) which in the same plant deliver 86,500 gpm water, and Condensate 
Pumps. See your representative or write for details on the time-saving 
way to buy Dual Bank Surface Condensers and other power equipment, 


*Names of these and other power stations equipped by CH. Wheeler supplied on request, 


C.H. Wheeler Mfg. Co. 


Philadelphia 32, Pennsylvania 


Steam Condensers + Vacuum Equipment + Centrifugal, Axial and Mixed Flow Pumps + Marine Auxiliary Machinery + Nuclear Products 
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Stainless and Aluminum Construction 


‘extends useful life of storage structures 
ammonia and derivatives 


At Sohio Chemical’s $17 million 
ammonia plant, near Lima, Ohio, extensive 


use was made of stainless steel and aluminum 
for tanks used to store the highly corrosive 
products of this new petrochemical operation. 

Among other structures, CB&I designed, 
fabricated and erected the two 80-ft. diameter 
by 40-ft. high aluminum tanks shown above, 
built of Alcoa Aluminum. They are designed 
to hold 35,000 bbls. each of ammonium nitrate. 


Atlanta * Birmingham © Boston © Chicago © Cleveland © Detroit © Houston 
New Orleans © New York © Philadelphia © Pittsburgh © Salt iake City 
San Francisco Seattle © South Pasadena Tulse 
Plants im BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PA. 
REPRESENTATIVES AND LICENSEES 


Australia, Cube, England, France, Germany, Holy, Jopen, Metherlonds, Scotland 
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Chicago Bridge & Iron Company 
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The handling of special metals, including 
design of structure, fabrication and erection, 
is a specialty—and an art with CB&I. Our 
plants are staffed, experienced and equipped 
to handle special alloys and to fabricate from 
a variety of cladding materials. Included is 
Hortonclad®, produced by the CB&I high- 
strength, vacuum-bonding process. Write our 
nearest office for further details. 


OTHER CB&i STRUCTURES ot 
Lima plant include a 30-foot diam. 304ELC 
solid-stainless tank for nitric acid storage, 
A54S aluminum drums for ammonium ni- 
trate solution and the four 20,000 barrel 
Hortonspheres” above. 


C-36 
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MIDWESTERN DIE CASTER FINDS ANSWER: 


How to pump hydraulic fluids non-stop 
when downtime means loss of production 


During “rush seasons,”” when shifts work around the clock, this large midwestern 
manufacturer must have constant, dependable hydraulic power. One hundred 
percent capacity can only be maintained when the hydraulic system delivers a 


steady output pressure with no downtime. 


How the problem was solved: Foreseeing 
24 hour days, seven days a week, the die 
caster turned to Aldrich. As new facilities 
were added, so were Aldrich Pumps. The 
first, a 250 gpm pump, was installed four 
years ago. Since then, three more 207 gpm 
pumps have been added. All are 2!," x 5”, 
1500 psi, gear driven Aldrich Septuplex 
Pumps, equipped with 200 hp motors. 


the toughest pumping problems go to 


ENGINEERING 


Result: Just what you’d expect of an 
Aldrich Installation—steady dependa- 
bility for continuous operation — highest 
reliability for intermittent service. Main- 
tenance is held to a minimum. Operating 
efficiency has remained constantly high. 
Get full information on Aldrich Pumps and 
their advantages. Write the Aldrich Pump 
Company, 29 Pine St., Allentown, Pa, 
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Now you can integrate the flow of all process fluids 
or plant services continuously ... with new accuracy 
. . » complete safety! The all-pneumatic Foxboro 
Flyball Integrator completely eliminates intermittent 
counting and fire hazard. Its simple, force-balance 
operation utilizes the 3-15 psi air signal from any 
conventional differential-pressure flow transmitter. 
This signal is continuously balanced against the 
“flyball” force of the instrument's pneumatically- 
driven turbine. The square root function is cutomat- 
ically extracted . . . you read flow totals directly. 


The Flyball Integrator mounts at the point of meas- 
urement or on a panel hundreds of feet away. Re- 
sponse and accuracy are completely unaffected by 
ambient temperature changes or pressure changes in 
turbine air supply. Ideal solution to all plant fluids 
accounting and in-process inventory checking. 
Write for complete details. The Foxboro Company, 
9611 Neponset Ave., Foxboro, Mass. 


FIRST IN FLOW 


us 
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BRAND-NEW 
CONCEPT 
INFLOW 
— 
PNEUMATIC INTEGRATOR 
Unique design balances differential 
Aut ly extracts square root — 
totals in desired units, 4 ‘ 
| 
“Simple, all-pneumatic operation 
fequires no electric motors, wires, or 
: 
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Aerial ladder builder finds notable benefits in designing turntables with Lukens steel heads. 


You too can simplify, strengthen...and save... 
designing with Lukens heads 


@ Imagination really paid off for Maxim Motor Com- If you build heavy or light machinery, valves, wheels 
pany of Middleboro, Mass., producers of aerial ladders —even fire engines— imaginative use of Lukens heads 
for fire-fighting equipment. Using a tough, one-piece may improve your equipment and save you money. 
Lukens standard flanged head as the ladder turntable, Lukens’ fifty-five years as the leading producer of spun 


Maxim eliminated fabricating steps and materially low- and pressed steel heads for many applications are at 
ered costs. The hydraulic mechanism was easily top- your service. Write for Catalog 932, “Pricing and En- 
mounted for accessibility and ready maintenance. gineering Data.” Lukens Steel Company, Coatesville, Pa. 


Lukens Offers the World’s Broadest Line of Spun and Pressed Heads of Carbon, Alloy and Clad Steels 


FLANGED AND SHALLOW STAMOARD FLANGE FLANGED AND DISHED O1SHED FLARED AMD DISHED 
AMO DISHED coot 
FLANGED OMY 
FLANGED AMO DISHED TOED OuT CLUPTICAL 
omy 
STANDARD FLANGED HLANGED OMLY. 


FLANGED AND REVERSE 
DISHED AMD DISHED, FLUED 
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On the subject of Surface Condensers 


ROSS speaks with 40 years’ experience 


What are your requirements in surface condens- 
ers? A single unit or several? Large twin-bank 
or smaller single-bank type? Ross is singularly 
equipped to fill your needs, 

Long a leading producer of all types of heat 
exchange equipment and condensers, Ross has 
wide and diversified experience in serving 
vower plants, Starting with the Pearl Harbor 
Navy Yard installation in 1917, it has continu- 
ally stressed progressive engineering that has 
set the pace with many “firsts” in surface con- 
denser design. 

For 40 years, utilities, institutions, office 
buildings and industries have presented many 
unique problems to Ross... and found their 
solution, Today, Ross has design precedents for 
virtually every condenser application. 

Put this exceptional Ross engineering talent 
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to work for you on all your condenser and heat 
exchanger requirements for power generation. 
With sales engineering facilities in principal 
cities, and representatives throughout the nation 
and abroad, Ross can provide prompt, on-the- 
spot service anywhere. 

Pertinent facts on Ross leadership in surface 
condenser design are available in Bulletins 
8.1K] and 8.2K1. Write for your copies. Ross 
Heat Exchanger Division of American-Stand- 
ard, Buffalo 5, N. Y. In Canada: American- 
Standard Products (Canada) Limited, Toronto 
5, Ont. 
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“What? A 15% increase in production machinery life?” 


Yes, Pangborn Dust Control can increase your 
machinery life up to 15% or more! Pangborn 
Dust Collectors trap dust controlled at the source 
to prevent the abrasive wear and tear of uncon- 
trolled dust settling in valuable equipment. Pang- 
born Dust Control can save you thousands of 
dollars by substantially lengthening the life ex- 
pectancy of your machinery. 

What's more, Pangborn gives you other benefits 
of lower housekeeping costs, higher employee 
efficiency, extra profits from any salvage value and 
better employee and community relations. And 


ENGINEERING 


Pangborn offers a complete line of collectors, dry 
and wet, for all jobs. 

Why not discover how you can profit from 
Pangborn Dust Control? Write for Bulletin 922 
to: PANGBORN CORP., 2200 Pangborn Blvd., 
Hagerstown, Md. Manufacturers of Dust Control & 
Blast Cleaning Equipment. 
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This steel “pretzel” was 14 feet long! 


Down near Caprock, New Mex- 
ico, they’re still talking about it 
...the nickel alloy steel sucker 
rod that squashed into 18 inches. 

It took an accident to demonstrate 
real toughness. 


The sucker rod, a long shaft 
connecting power at the surface 
with a piston thousands of feet 
below, was operating rhythmical- 


IN CoO 
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ly. Its reciprocal motion brought 
up oil in rich spurts. 


Suddenly, part way down, the 
well casing broke, trapping the 
sucker rod. Fourteen feet of rod 
were quickly crammed into 18 
inches. But despite violent twists 
the sucker rod didn’t break! See 
for yourself! 


Nickel alloy steel provides 
toughness... plus fatigue resistance 


Stresses on sucker rods from 
the pumping motion are high, 
and fatigue life must be extended 
as far as possible even in corro- 
sive wells. That’s why this one 
was made of AISI 4820 steel — 
a high-strength nickel alloy steel 
containing 3.5% nickel and .25% 
molybdenum. 


It’s a quenched and tempered 
steel. Normally a_ carburizing 
grade, 4820 specially quenched 
and tempered gives excellent 
toughness along with through 
hardness and relatively hig 
strength. 


Typical mechanical properties are: 


Ultimate strength ....120,000 psi 
Yield strength 110,000 psi 
Elongation......25% in 4 x diam. 
Reduction of area 

Brinell hardness 
Izod impact ..............00.. 90 ft. Ibs. 


We don’t know of many better 
illustrations of the toughness and 
ductility of high strength nickel 
alloy steels than this one. 

At any rate, down near Cap- 
rock, New Mexico, they’re still 
talking about it. 


If you'd like to know more 
about high mechanical prop- 
erties of Nickel Alloys Steels 
... their strength, toughness, 
ductility and resistance to 
corrosion fatigue, for exam- 
ple, send for “The Properties 
of Heat Treated Wrought 
Nickel Alloy Steels.” 


The INTERNATIONAL NICKEL COMPANY, Inc. 
67 Wall Street Anco, New York 5, N. Y. 
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NICKEL ALLOYS PERFORM BETTER LONGER 
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Welding Positioner 


Weighing 100 tons, this welding positioner has an over-all height of 20 
ft 10 in. It will be used for holding extremely large units in place while 
they are welded automatically. The rimless-spoked-wheel-like 33-ft-diam 
table can be tilted up to 60 deg. A 2-hp motor for slow forward and 
reverse speeds operating at 0.005 to 0.05 rpm takes 3 hr to complete a 
revolution of the table. A 7'/»-hp motor is used for more rapid traverse. 
The machine was designed for the Mare Island Naval Shipyard by the 
Pandjiris Weldment Company and manufactured by Bethlehem Pacific. 
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Tass year’s ASME Annual Meeting, to be held in New York, N. Y., 
December 1 to 6, will be the largest ever scheduled by the Society and ts 
worthy of the attention of a large cross section of the membership. 
Every one of the Society's 23 Professional Divisions plus a host of special 
technical committees will participate in a program of some 140 sessions at 
which more than 250 papers will be presented. Besides affording mechani 
cal engineers an opportunity to acquaint themselves with the latest 
technical developments in their own specialties, the meeting ts designed 
to keep them posted in other areas of mechanical engineering as well 

A glance at the advance program, printed in the October issue of 
MecnaNicaL ENGINEERING, Offers ample evidence of the scope of the 
i meeting. This program as printed, incidentally, departs from the usual 
Annua day-by-day arrangement used in the past. Instead, the program ts arranged 
by division or committee sessions so that members will be able to locate 


Meeting 
subjects of their interest more easily. 

In addition, the social events--dinners, luncheons, inspection trips 
are conducive to good fellowship. They provide the means for members Same 

especially the younger ones—to make new acquaintances, discuss ae 
mutual problems, and compare notes. It has been found in many instances 
that the true benefits of attending a Society meeting of this size and 
importance generally occur between sessions.’ 

So, remember the Annual Meeting dates December 1-6 Hotels 
Statler and McAlpin in New York, This is your meeting, arranged by 
committees made up of your fellow members, to broaden the scope of your 
professional interest. It will be to your advantage to attend. 


Concer ATULATIONS afte in order for Power magazine on completing 75 
years of editorial service for engineers. To commemorate the occasion, 
Editor L. N. Rowley and his staff have devoted the September issue of 
Power to mark the anniversary. Within its pages over 700 — Power 
looks back at the past, takes stock of the present, and peers into the 
future of energy production. 

The history of Power closely parallels the history of ASME the former 
established in 1882 and the latter founded in 1880 
75 For example, Fred Low, who was president of ASME in 1924, served 
as editor of Power for 42 years from 1888 to 1930. During that period he 
Years laid the groundwork for the magazine's function: A practical serwice to 
the engineers who design, operate, and maintain power-service facilities ae 
throughout all industry. Mr. Low also figured prominently in other yas 
ASME activities, notably as chairman of the Boiler Code Committee and 
the Power Test Codes Committee 

Editor Rowley, who is now also publisher of Power, has been an active 
member of ASME since 1931 and, among other things, he has served on 
the ASME Publications Committee, the Board on Technology, the Fi 
nance Committee, and this year he has been nominated to serve as Director 
(Administrative) of ASME for a four-year term 

ASME, from its inception, therefore, has always had a genuine interest 
in the field through its Power and other related Divisions, and ASME 
members should find reading this Power issue worthwhile, interesting, 
and exciting 


George 
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A pesire to reduce the manpower and time required 
for ficld-test work on boilers motivated an investigation 
of some of the possibilities of automatic data-taking. 
A joint program was undertaken in the summer of 1955 
by The Babcock & Wilcox Company and the Bailey 
Meter Company. 

Equipment was visualized which could be installed 
readily in a power station, and operated by a crew of two 
or three men. The data output would be in a form ready 
for transmission to a remote computer by teletype, to 
reduce the elapsed time between testing and obtaining 
computed 

DATAK, an assemblage of automatic data-gathering 
eo built as ~ of this program, was installed on 
a boiler at Springdale, near Pittsburgh, Pa., and teletype 
communication established with a computer in New 
York. Data taken in Springdale were transmitted to 
New York, fed into the computer, and the results trans- 
mitted back to Springdale in less than an hour from the 
start of the test. 

Rapid return of calculated results to the test site hinges 
on being able to schedule computer time to correspond 
with the test schedule. This problem may be quite 
formidable if the test work is competing with account- 
ing, production, or enginecring work for computer time. 

The real objective of the installation at Springdale 
was not to prove that data could be transmitted by tele- 
type, or that calculations could be performed on a _ 
computer, but rather to gain experience with the data- 
collecting equipment. 

The early removal of the DATAK equipment from 
Springdale, for use at another site, limited the study pro- 
gram to establishing the reliability of the equipment and 


' Instrument and control engineer, West Penn Power Company, Cabin 


Hill, Greensburg, Pa 
* Analytical research engineer, The Babcock & Wilcox Company, 
Research Center, Alliance, Ohio. Assoc. Mem. ASME 
* Assistant staff engineer, Bailey Meter Company, Cleveland, Ohio 
* Electrical engineer, The Babcock & Wilcox Company, Research 


Center, Alliance, Ohio 
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gaining some operating experience. The logic of the 
system proved sound, the consistency of the results po- 
tentially satisfactory, and the manpower savings large. 

The sequence of operation of the various units compris- 
ing DATAK is controlled by a ‘‘ring counter’’ 
sequencer. The basic timing means for the sequencer and 
consequently the rest of the system consists of a set of 
electrical contacts mounted in the perforator and ar- 
ranged to close and open once for pall pect sar Me of the 
shaft. 


The DATAK Equipment 


The firsts DATAK system built had a capacity of 149 
data points—120 for thermocouples, 20 for flow, pres- 
sure, ak. and so on, and 9 for oxygen analysis. All the 
data points except those for oxygen analysis are inter- 
rogated, and the numerical values punched in teletype 
tape in about 100 sec; the nine oxygen samples require 12 
min for reading. Thus a complete data run requires 
13 min and 40 sec. An oxygen sample-tube-cleaning 
operation prevents repeating the oxygen analysis within 
10 min, but this does not interfere wich repeating the tak- 
ing of temperature, pressure, flow, and draft data. 

The basic building block of the system is a device called 
an analog scanner which consists of a stepping switch, 
a standard self-balancing potentiometer, and a retrans- 
mitting slidewire. Its function is to convert the pri- 
mary clement or transducer signal to a standard analog 
signal representing the value of the measured variable. 
In the system being described, an analog scanner can be 
connected to any one of 20 thermocouples or transducers 


Based on two “An Automatic Digital-Data-Collecting System 
for Use in Central Stations,"’ by W. T. Hage and H. T. Hoffman, ASME 
Paper No. 57—-SA-58; and ‘‘A Discussion of an Application of Auto- 
matic Digital-Data-Collecting System to Boiler Testing,’’ by J. H. Bail, 
C. E. Jones, and H. T ASME. Paper No. §7—SA-61;  con- 
tributed by the Power Division and presented at the Semi-Annual 
Meeting, San Francisco, Calif., June 9-13, 1957, of Taz American So- 
curry or Mecuanicat ENGINgERS 
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Fig. 1 The data for the .irst position on each analog scanner 
are digitized and punched into the tape, then repeat the cycle 
for the number two positions on each analog scanner, until all 
of the readings have been taken. An analog scanner can be 


through its stepping switch. Temperatures, pressures, 
flows, and so on, may be ee cr any given scan- 
ner. These analog scanners, which are connected to the 
control console by a flexible cable, may be located any- 
where throughout the boiler convenient to the points to 
be measured. The object of this arrangement is to mini- 
mize the amount of special wiring required for each new 
installation. 

The system cage mi is paper tape, punched in teletype 
code containing the Pind data. This tape also con- 
tains certain computer commands, date, time, and test 
number, and is used to transmit the data to the computer 
via teletype. 

DATAK uses its own thermocouples and other trans- 
ducers, thus not interfering with re normal operation 
of the boiler. This procedure allows transducer ranges 
to be set at optimum values for the test rather than ac- 
cepting the limitations imposed by operating require- 
ments. 

The apparatus shown in Figs. 1 and 2 constitute the 
complete 140-point data-taking system. The four ana- 
log-scanner housings shown on the right and left side 
of Fie. 2 were placed at locations around the boiler 
convenient to the 20 data points each was to service. 
Two of these housings each contained two analog scan- 
ners; the remaining two contained one scanner each. 
The oxygen-analysis analog scanner is not shown in this 
picture. 

The digitizer, center left; control console, center right; 
and the perforator shown on top of the control console, 
were located in an office together with the teletype equip- 
ment which transmitted to the New York office the in- 
formation stored on the perforated tape. 


System Logic 


Fig. 3 shows the schematic cng of the entire 
system. The signal from one transducer at a time flows 
to the analog unit where it is converted to a slide-wire 
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By J. H. Bail,' C. E. Jones,’ 
H. T. Hoffman,’ and W. T. Hage‘ 


The exploration of the new 
possibilities for boiler and turbine 
studies has hardly kept pace with the 
development of automatic digital-data- 
collecting equipment, and yet here 
lies the possibility for a 

significant contribution to the 

field of electric power generation. 

The industry has reached a point of 
diminishing returns in increasing the 
initial conditions of temperature 

and pressure. 

The possibility is that equipment like 
DATAK, continuously coupled to a 
computer, monitoring the performance 
of a large unit may narrow the gap 
between the design heat rate and 
that generally achieved in operation. 


connected to any one of 20 thermocouples or transducers 
through its stepping switch. The servomechanisms require a 
maximum of 5 sec to balance setting, a minimum scan time per 
level of 5 sec. The total time to punch the 20 levels is 100 sec. 


position and retransmitted as a percentage of the total 
resistance. It next flows to the digitizer where it is 
converted to a four-digit number, this number being the 
data value. The four digits of the data value are then 
loaded, simultaneously, into the four memory cells, re- 
leasing the digitizer to work on the next p doe value. 
The four digits are converted within the memory to tele- 
type code and sequentially read into the perforator where 
they are punched, in code, in the tape. 

The sequencer, synchronized by the perforator, per- 
forms the function of stepping the analog scanners, re- 
setting the digitizer, loading and dumping the memory 
units, and sequentially reading out the loaded memories 
at the proper time poe fm the proper sequence. 

The logic unit dictates the format of the tape words 
and permits nondata information to be entered in the 
tape. This information, which is not normally con 
verted to teletype code in the memory units, is so con- 
verted in a special matrix. 


Fig. 2 The units of the complete 140-point data-taking 
system include the four analog scanners on the left and right, 
and the digitizer and logic unit in the center, which together 
constitute the control console 
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The block shown as the control unit represents the 
control panels on which all manual controls and visual 
indicators are located. From these panels, the operator 
controls the functioning of the entire system. 


The Analog Scanner 


The function of the analog scanner is to convert the 
thermocouple millivolts, pressure-transducer output, 
and the like, to a standardized analog signal for conver- 
sion to digital code. Basically, this unit consists of a 
stepping switch co select the 20 inputs one at a time and a 
servomechanism to convert the input to a shaft position. 
The standardized analog output is the position of the 
slider of a potentiometer mounted on the shaft. 

The servomechanism, its associated electronics, and 
the measuring-circuit components are all commercial 
items manufactured by the Bailey Meter Company. 

Each analog scanner has provision for the installation 
of 6 hand-adjusted resistors (hand-set potentiometers ) 
which are used to insert into the data-gathering system 
those items of data not readily measured automatically. 
These include such items as the heat content of the fuel, 
the ultimate or proximate analysis of the fuel, unburned 
combustible refuse, megawatt generation, and so on 
These potentiometers are interrogated by the data-point 
selector switch in the same manner asa data point. Tem- 
peratures are measured in units of millivolts, pressure 
in psi, draft in inches of water, and flows in thousands 
of pounds per hour. 


The Oxygen Analyzer 


A single Bailey oxygen analyzer is used in conjunction 
with a step switch and a series of clectric-pilot pneumati- 
cally operated valves to analyze sequentially nine fluc- 
gas samples and two samples of bottled gas. This is 
shown schematically in Fig. 4. 

At the start of the cycle, all of the purge valves P open 
and a gas flow is established in all nine sample lines. 

A gas-analysis cycle requires a l-min purge period after 
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Fig. 4 A single Bailey oxygen analyzer is used 
to analyze sequentially 9 flue-gas samples and two 
samples of bottled gas 


Fig. 3 Schematic arrangement of the entire DATAK system 


all purge valves P have been opened to the purge header. 
Then the valve C which is connected to the calibrating 
gas tank is opened and the calibrating gas is analyzed. 
After 1 min, the analysis value is transmitted to the logic 
and contro] unit where it is punched on tape and the cali- 
bration gas valve is closed. Next, the sample valve S is 
opened and the purge valve closed on sampling line 1. 
After 1 min, the analysis of the first sample is transmitted 
to the logic and control unit, the sample valve is closed, 
and the purge valve opened. The same procedure is 
followed to analyze the remaining eight gas samples. 
Then a final calibration is made and the analyzer goes 
into the blowdown phase of the cycle. 

Ac the beginning of the blowdown cycle all S valves 
and the A valve are closed and the B valve is opened to 
introduce 20-psi air into the purge manifold. The P 
valves are opened sequentially for 1 min to blow out each 
sample line. If any line is plugged, the action of the 
overpressure switch lights a warning light and stops the 
blowdown. 


The Installation 


This first model of DATAK was in service on a central 
station boiler for about 6 weeks and satisfactorily met the 
original specifications of portability, data-point flexi- 
bility, simplicity of operation, and compatibility with 
the Electro Data Computer, DATATRON. The relia- 
bility of the system ts excellent. Though the system 
contains some 200 relays, no relay or control failure was 
experienced in this period. This system is not presented 
as an example of the application of the latest tech- 
niques for automatic digital-data collecting. Rather, it 
represents a straightforward approach using compo- 
nents with well-established characteristics and reliability. 
This permitted attention to be given directly to the de- 
velopment of system logic and the study of the applica- 
tion of this type of equipment to boiler testing. 

The installation was completed and debugged by Aug 
22, 1956, and removed on Sept. 17,1956. Inthe interim, 
322 test runs were made without equipment failure 
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Fig.5 The location on the boiler of the points of 
measurement listed in Table 1 


Fig.6 Location on the fluid cycle of the points of measurement 
listed in Table 1 


DATAK was operated by a two-man crew although there 
usually were more people on the job in order that as 
many as possible might gain experience. 

The boiler was instrumented to allow the calculation 
of boiler efficiency, the heat absorbed in each part of the 
convection pass, the gas temperature entering and leaving 
cach section of the convection pass, and the over-all con- 
ductance of each major section of the convection pass 

Table 1 lists the data points, and Figs. 5 and 6 show 
their location on the boiler and the fluid cycle, respec- 
tively. 

The proper location of the points of measurement for 
boiler testing must always be considered carefully. The 
most difficult choice is probably that of thermocouple 
and gas-sampling locations for determining flue-gas tem- 
peratures and oxygen content. In this installation a 
geometric matrix of thermocouples and gas-samplin 
probes was installed in the flue-gas duct. In the re 
culations, an arithmetic average of the matrix readings 
was used as the value of temperature or per cent Op. 

The installation of thermocouples in the gas stream 
in a manner similar to the one used during this program 
can have two purposes. One purpose is to determine 
local values of gas temperature, the other is to deter- 
mine an average value of the gas temperature. 

If the object of the measurement is to study contours 
and how they change with operating conditions, then a 
large matrix with a fine mech ds required. The matrix 
used at Springdale was not large enough to accomplish 
this purpose adequately. However, the ability to in- 
crease the size of this system is sufficiently obvious so as 
not to require proof. The determination of an average 
value for gas temperature normally would require a ma- 
trix with a much coarser mesh than the one used but 
which would still result in substantially the same average 
value. Fig. 7 shows the configuration of the flue-gas 
composition and temperature-sampling matrices en 
the air-heater outlet. The average of the circled points 
will give an answer essentially the same as the average 
of each of the matrices. These fewer points may be 
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Table | DATAK Data Points 
Temperatures 
T 1 Air-heater air outlet 12 1.C. thermocouples 
T 2. Air-heater air inlet 2 LC. thermocouples 
Air-heater gas outlet 18 1.C. thermocouples 
Economizer gas outlet 18 1.C. thermocouples 
18 LC. ther mocouples 


Economizer water outlet 

Economizer water inlet 
High-pressure-heater water inlet 
High-pressure-heater water outlet 
T10 High-pressure-heater drain 

T11 Feedwater at flow nozzle 

T12 attemperating water 

T13 Reheat attemperating water 
Superheater attemperator steam inlet 
Superheater attemperator steam outlet 
T16 Secondary superheater steam outlet 
T17_ Reheater steam outlet 

T18 Reheater attemperator outlet steam 
Reheater attemperator inlet steam 
T20 High-pressure-heater steam 

T21 Gas temperature between secondary superheater and reheat super- 
heater 3 chromel-alumel thermocouples 


4 
§ Economizer gas inlet 
6 
7 
8 


) One iron-constantan ther 
mocouple at each location 


Pressure, Draft, Differential 


P 1 Drum 

P 2 Superheater outlet 

P 3 inlet 

P 4 Reheater outlet 

P 5 High-pressure-heater steam 
P 6 Feedwater 

P 7 Air-heater air inict 

D 8 Air-heater air differential 
P 9 Air-heater gas inlet 

D10O Air-heater gas differential 
Convection-pass differential 
D12 Economizer gas differential 


Flow 

Fl Feedwater 

F2 Superheater attemperator 
F3 Steam flow 

F4 Air flow 


Gas Samples 


1 Per cent at air-heater outlet (9 pointes 
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selected by traversing the duct manually and selecting 
hheak: locations which give readings consistent with the aver- 
age of the traverse. 
Fig. 7 The >» + O@ + A This demonstrates that, for this boiler and this test, it 
configuration would be possible to use only a few points in the matrix 


sompesitine and obtain essentially the same results. 

ture - samplin Data Accuracy 


matrices use 


outlet The various sources of error and uncertainties which 


exist in the system may be divided into two general cate- 
gories: Static accuracy and random error. 

The static accuracy is determined by error introduced 
Table 2 Repeatability of Data at three places in the system: The primary elements and 
transducers, the scanners, and the analog-to-digital- 
conversion process. 

In the case of temperature, the primary elements were 
iron-constantan thermocouples which were calibrated 
prior to the start of the test program and were assumed 
to be stable over the period of the test. This means that 


Scanner Measuring Circuit Items 


All gas, air, and water temperatures, deg F. 

All steam temperatures, deg F. 

Drum and superheater outlet pressure, psi 
Extraction steam, reheater in and out pressure, psi 
Feedwater pressure, psi 


Feedwater flow, |b per hr 1200 . . 
O, analysis, per cent Oy 0.05 the errors introduced by the thermocouples were consid- 
‘ onstant fc ow 
Hand-set items: repeatability given in units of parameter ered ¢ astant for the test period The pecscuse, fl ‘vith 
. a draft, and differential transducers were calibrated prior 
Moiscure in aie 0.024 Ib HiO per Ib dry ait ty the test in such a manner as to minimize the error in 
j Unaccounted losses, etc 0.024 per cent efficiency -ali 
i Radiation loss 0 0024 per cent efficiency the operating range. A check of these ca ibrations 
i Per cent carbon in fuel 0.05 per cent analysis near the end of the test disclosed no change from the origi- 
Per cent Hg in fuel 0.05 per cent analysis nal calibration. 
Fer cent Op in fast 0.05 per cont enatysie It is possible for the analog converters, that is, the 
Per cent S in fuel 0.05 per cent analysis ; 
i aene ate in Goal 0.05 per cent analysis scanners, to introduce errors from three sources: (a) 
, Per cent HyO in fuel 0.05 per cent analysis The values of the circuit resistors; (6) the linearity of the 
Higher heating re, 50.00 Beu per Ib analog conversion; and (¢) the stability of the reference 
Per cent carbon in ash 0.05 per cent analysis voltage. Since the linearity of conversion is a function 


only of the tracking of two slide-wires on the same shaft, 

this is assumed constant for the period of the test. The 

circuit resistors and reference-voltage stability were 

Table 3 Effect of Fuel Analysis on Boiler Efficiency = checked periodically throughout the test and no drift 
Fuel Fuel Fuel F was found within our ability to field-check—which was 


Higher heating value 14,550 10,950 —12,750 1 deg F for temperatures, and 0.1 per cent of ranges for 
Per cent © 83.53 60.65 72.09 flow, pressure, and differential. 
Per cent Hy 4.35 4.09 4.22 The li . and stabili f th al digi 
+ 2 $0 12 00 725 ¢ linearity and zero stability of the analog-to-digi- 
Per cent Oy 2.14 6 00 4.07 tal converter is 1 digit in the least significant position, 
Per cent S 0.74 4.10 2.42 making this contribution to over-all error very small. 
Thus it is concluded that the system calibration as 
88:75 8640 influenced by the foregoing factors remained stable 
Assumed’ Total air, per cent 116.2 throughout any one test allowing direct comparison of 
Exit gas temperature, F. 360.0 answers without the application of correction factors to 
Entering air temperature, F 60.0 the data 
Carb f 4.0 
antennae saline No estimate of the absolute accuracy of the results can 


be made. The time available for the Springdale tests 
precluded establishing an absolute calibration for the 


system. Therefore the real value of the tests was to 
atability of the DATAK 


| establish the reliability and — 
| . equipment. It was not possible to obtain information 
’ . . . 
useful in evaluating boiler design, operation, or instru- 
Random errors are introduced in the data from several 


mentation. 

sources which may be grouped as follows: (4) that in- 
herent in the equipment; and (b) that induced by environ- 
ment. In this installation, it was not possible to detect 
any errors introduced by the environment, since what- 
ever existed were equipment errors. 

In order to establish the repeatability of the calculated 
results, the repeatability of cach measurement was es- 
| | tablished. By combining the results of tests on the ana- 
log scanners, analysis of the variation in hand-set items, 

and maintenance experience, it was possible to establish 


Fig. 8 The results obtained during a 24-hr period in a check , , 
of boiler efficiency with the DATAK system a repeatability for each data point of 0.1 per cent of the 
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range of the analog scanner, with the exception of the 
O; analysis and the hand-set items. The repeatability 
used in evaluating the computed results are listed in 
Table 2. 


Computing Methods and Results 


The data were processed on the DATATRON located 
in The Babcock & Wilcox Company computer section in 
New York. This is a stored-program magnetic-drum 
electronic digital computer with an rl. storage of 
4000 ten-digit words, and 400,000 ten-digit at of 
auxiliary storage on magnetic tapes. 

In oie that the computer program remain reasonable 
in length, no provision was made for applying correc- 
tion factors to the data. This was justified since the 
principal object was to establish the stability of the data- 
taking system and the ability to detect changes in boiler 
conditions. 

Two computer output forms were used: (4) Controlled 
format on Flexowriter as a result summary; and (4) 
a punched paper tape containing the major results and 
some ienertnaliats results. The punched tape was con- 
verted from computer code to teletype code ies transmis- 
sion to Springdale. The major results calculated from 
the DATAK data obtained at Springdale are: (4) boiler 
efficiency; (6) heat absorption; (c) gas temperatures; and 
tube-bank conductances. 

Examples of these results obtained during a 24-hr 
test of boiler efficiency are given in Fig. 8. The turbine 
was operating with the control valves in a fixed position 
to establish a constant load on the boiler. the soot 
blowers were operated in stages starting from the bottom 
and working to the top of he convection pass. The re- 
peatability reported for the calculated results is a root- 
mean-square average of the repeatabilities of the meas- 
urements, weighted for the relative effect on the answer. 
This is not a rigorous means for error analysis but serves 
a purpose for estimating the dispersion of the results. 

Boiler Efficiency. Boiler efficiency was calculated using 
the heat-loss method. The exit flue-gas temperature, O» 
analysis, and the entering-air temperature were meas- 
ured; all other necessary information was entered as 
hand-set items. Obviously, the correct fuel analysis 
could not have been preset and values representing 
what could be expected from the coal source were used. 

The validity of determining boiler efficiency in this 
manner may be established readily. The losses due to 
dry gas, moisture in the fuel, poe drogen in the fuel 
constitute something on the order of 80 per cent of the 
losses. The remaining 20 per cent result a CO in the 
flue gas, combustibles in the refuse, radiation, sensible 
heat in the refuse, unburned hydrocarbons, moisture in 
the air, and so on. Because the losses represent about 
10 per cent of the heat input, a 1 per cent error in deter- 
mining losses results in a 0.1 per cent error in the de- 
termination of efficiency. 

The losses due to dry gas, moisture in the fuel, and 
hydrogen in the fuel—about 80 per cent of the losses 
are colonlanel from current data and expected fuel analy- 
sis. The remaining losses are entered from a knowledge 
of past history and expected fuel analysis. Past history 
furnishes the radiation !osses, an agreed-upon ‘‘unac- 
counted loss,’’ and the combustibles in the refuse. Of 
these, only the unburned combustibles category is sub- 
ject to variation. 

As an illustration of the effect of using hand-set items, 
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Table 3 was prepared. Boiler efficiency was calculated 
using three different fuels and assuming the same values 
for total air, exit-gas temperature, and inlet-air tem- 
perature. Fuel A and Fuel B represent two coals quite 
different in analysis. Fuel F is a fictitious fuel having an 
analysis which is the average of A and B. If Fuel A was 
being burned, but the analysis for Fuel F was used in cal- 
culating the efficiency, a 1.23 per cent error would result. 
If Fuel B was being fired, a 1.12 per cent error in the other 
direction would result. 

The ‘“‘repeatability’’ in the boiler-efficiency calcula- 
tion resulting from the use of DATAK data (exclusive of 
the question of obtaining representative flue-gas condi- 
tions, and the use of preset values of fuel analysis) is 
about 0.16 per cent. The exit gas temperature, Oy» anal- 
S94 and the efficiency are plotted for a 24-hr period in 

ig. 8. 

During another test period manual data were taken by 
The Babcock & Wilcox Company and West Penn Power 
Company personnel. When calculating boiler efficiency, 
The Babcock & Wilcox Company used DATAK values 
for total air, unaccounted loss, and unburned carbon loss, 
while West Penn Power Company made all measurements 
independently. A comparison of the results for a period 
when data were taken simultaneously shows a maximum 
deviation between DATAK and manual results of 0.8 per 
cent; 0.5 per cent of this deviation is accounted for by 
differences in the reported values of exit-gas temperature 
and oxygen analysis. The remaining 0.3 per cent re- 
sulted from the use of preset fuel analyses which were 
different from the ones actually experienced, 


General Comments 


An objective evaluation of the use of equipment such 
as DATAK is difficult to make since a great number of 
factors which influence the evaluation are hard to define 
in specific terms. We feel that DATAK can produce re- 
sults which are at least equivalent to those obtained by 
manual means. The reliability and quality of the re- 
sults have been fairly well established, and the questions 
of absolute accuracy can be resolved. Relative costs 
and the fact that a different kind of look at the boiler can 
be taken, are areas not so easily evaluated. 

DATAK can obtain all temperature, pressure, flow, and 
draft dataon a boiler and turbine in about 3min. Analy- 
sis of Oy requires another 1 min per point sampled. 
Manual means require considerably ae for collecting 
the same amount of data, This speed of data collecting 
opens the possibility for taking “‘snapshots’’ of the unit 
rather than time exposures and thus the opportunity to 
study operation in a new manner. Herctofore, it has 
been necessary to deal with time averages over a period of 
time on the order of an hour or more. Now it is possible 
to reduce this averaging period substantially. 

DATAK, as buile for this installation, will analyze 
nine flue-gas samples in 9 min, three times an hour, for 
as long a period as desired. A man with an orsat could 
analyze nine samples in 1 hr for the first few hours, after 
which he would need relief. DATAK reads tempera- 
tures, pressures, and so on, at the rate of one a second, or 
faster, and does not tire. It would be very difficult to 
match this performance with men. 

Contrast the machine and man doing the same job. 
The machine has high initial cost, but lower operatin 
cost. The machine is faster and more consistent, | 
does not tire. 
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ENGINEERING and design of dust or 
fume-control systems are basically a 
problem of controlled movement of these 
materials which are in the form of small 
solids or very fine solids, vapors, or gas. 
The problem s essentially one of lim 
ited theoretical calculation and broad 
understanding of the movement of gas 
and air, and detailed familiarity with 
construction of equipment to collect 
the fine solids or mixture of air, solids, 
Bases. 

Gases and vapors, nonmetallic and 
metallic materials, and nontoxic dusts 
find their way into the atmosphere 
Such items as chlorine, benzene, phos 
phine, sulphur dioxide, and a score of 
others are more dangerous than carbon 
monoxide. Cadmium and antimony are 
definitely and rarely above the danger 
limit. Yet along’with lead they stand 
higher as contaminants than iron oxide 
A high-silica dust or asbestos bears care 
ful scrutiny under any condition. These 
are a few items among many hundreds 
which have to be controlled and 
handled. 

Tables giving safe limits of contami- 
nants, gases, vapors, dusts, and the 
like, are available to the engineer con- 

Contributed by the Materials Handling Division 
and presented at the Semi-Annual Meeting, San 
Francisco, Calif., June 9-13, 1957, of Toe Amuat- 
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By J. C. Somers, Mem. ASME j # 
President, Industrial Products 
é Engineering Company, 
Long Island City, N. Y. 
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Fig. 1 Methods of collection and particle size 


cerned with the problem. To keep under these safe 
limits in working or living areas often requires complete 
removal of the material. 


Equipment Used 


The equipment used consists of hoods, ducts, pipe and 
fittings, headers, fans or exhausters, and finally dust and 
fume-collection equipment. Of these, mechanical engi- 
neers are generally familiar in some form with all but the 
collection equipment. Usually access to regular texts 
on heating, ventilation, and air conditioning, or hand- 
books and the standards established by agencies con- 
cerned with safety and dust, and fume suppression, will 
help. However, the selection and sometimes the design 
of dust-collection equipment constitute a major problem 

Capacity and type of particle to be removed are 

rimary considerations in the choice of a collector. 

he available location, and facilities for the disposal of 
the material, as well as cost factors, and conformance to 
state, county, and municipal regulations, all have 
bearing 


Problem of Particle Size 


Most dangerous dusts and fumes are not visible to the 
naked eye. Indeed, many pigments, mists, smelter dust, 
some coal, and similar materials can be seen only under 
the microscope, with other dusts and fumes visible only 
under the polar microscope. Fig. 1 best illustrates 
these conditions. To talk intelligently about collection 
equipment necessitates a good condensed picture of 
diciincies of collector for dusts of various particle sizes. 
To illustrate, the following is the dust analysis of a 
specific material; 
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Collector Capacity in CFM- Thousands 


30 per cent of all particles 
50 per cent of all particles 
20 per cent of all particles 


Under 10 microns 
10-40 microns 
over 40 microns. 


For this particular dust, efficiency on various collector 
equipment would be as follows: 


Standard cyclone. to 70 per cent of all particles 
Efficiency cyclonc to 90 per cent of all particles 
Tubular bag to 94 per cent of all particles 
Centrifugal wet to 96 per cent of all particles 
Wet wash to 97 per cent of all particles 
Wet tower to 98 per cent of all particles 


Electric precipitator to 99.9 per cent of all particles 


Types of Equipment 


In general there are five broad classifications of collec- 
tion equipment: (a) cyclones, (4) cloth arresters, (c) 
wet collectors, (d) fume towers or filters, and (¢) elec 
trical precipitators. 


Cyclones 


Cyclones are used exclusively on dusts and strictly 
dry materials without contaminantfume. Basically, the 
unit depends on centrifugal action to separate the dust 
from the air. Directional change as high as 360 deg is 
effected in the air stream in order to get high separation 
Material to about 60 to 80 microns in particle size can be 
handled. Efficiency will run up to 80 per cent, with 
average as low as 70 per cent or even less. 

A special type of cyclone is the ‘‘efficiency’’ or tubular 
collector, which depends on centrifuging action in a 
volute. This is set above the collector proper, and 
centrifugal action within may follow a shave-off where 
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a separation of fines occurs and some special centrifuging 
action, such as a figure ‘‘8,’° may occur. The same 
limitations as to characteristics of material apply. With 
particles of even less than 10 microns, efficiencies of 95 
per cent are common on certain materials 

Another type of cyclone has a central multibladed 
rotor. Separation is based on the difference in specific 
gravity of the air and the dust. Dust is made to travel 
into a discharge chute by a form of scroll sheet. Limited 
in application to dry dusts, efficiency is slightly higher 
than the conventional cyclone, about 80 to 90 per cent 

In general, cyclones are constructed with a top vertical 
round section and a bottom cone, having a dust outlet, 
which is usually discharged to a box or drum or other 
container. On more efficient units a rotary air lock or 
other type of gate ts necessary to withstand high stati 
pressure. 


Cloth Arresters 


These depend principally on reduction of speed of air 
in the settling section where limited separation occurs; 
and the application of a cloth filter to accomplish the 
major portion of the separation, 

There are three types, namely, the tubular bag, the 
cloth envelope, and the screen. All depend on filtration 
through a tightly woven cloth, usually sateen, for tem 
peratures under 200 F. Dust must be relatively dry 
and must not affect the cloth fiber chemically or abra 
sively. Nylon, orlon, and certain asbestos or special 
fabrics are used for special applications. The tubular 
bag which gives maximum cloth area per cu ft of collector 
is the most common of the three cloth arresters. Area of 
cloth is determined by linear ft velocity of dust-laden 
air per feof cloth. The rate will vary from 5 to 15 fpm. 
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Various vibrator or mechanisms are used 
to provide electrically operated shaking to free the bags 
of clinging particles as filtration efficiency diminishes. 


Wet Collectors 


The general principle of water action is to establish 
intimate contact between the fine particle of vapor, 
dust, or the like, and a fine spray of water. There are 
four general types of wet collectors. 

The Multiwash Type. Wet centrifugal action with a 
great number of water washes and impingements is the 
principle of the multiwash type. The dust-laden air is 
saturated thoroughly with water or other liquid and 
thrown against impingement walls, shelves, or baffles. 
The water washes the , a or fume into the settling tank 
or to the disposal system. The only maintenance re- 
quired 1s for the pump or water supply. Operation of 
the collector is not affected by temperature of the air, 
moisture, or steam; and abrasive or adhesive materials 
can be handled. Next to the electrical precipitator, 
this is one of the two most efficient collectors, and main- 
tenance and operating expenses are less. Air under 
suction travels upward in a tower, and water is recircu- 
lated at 10 gal per 1000 cfm. Where recirculating tanks 
are used, the settling rate must be determined in order to 
provide adequate supply of clear water. 

Orifice-Type Collectors. In this unit, consisting of a 
rectangular tank, dust-laden air under suction sweeps 
water and air through an orifice. At the throat of the 
orifice, which ts merely a scroll, high-velocity air and 
water quickly expand into a chamber, creating a multi- 
tude of blankets. These sweep down into the tank and 
carry the dust or fume which is well wetted by the water 
or other liquid. 

This type of unit requires no pump. By a constant- 
level device, the proper quantity or Te of water is 
maintained. If necessary, constant sludge ejection can 
be maintained. Efficiency is about the same or higher 
than with the foregoing systems and requires less main- 
tenance or attention. Sexes of dusts and fumes, includ- 
ing cold sand, many acids, and similar materials is much 
higher. Units are more compact and can be installed 
anywhere that a rectangular tank may be located. 
Packaged units up to 15,000 cfm can be obtained. Water 
rates run about 50 gal per 1000 cfm. 

Wet Centrifugal Cyclone. The design of this equip- 
ment is simple. It is a standard cyclone with groups of 
nozzles located in the top entry section spaced at 90 
deg intervals. Air sweeps through and is centrifuged 
around 360 deg through the intense water spray. This 
unit is usually designed without recirculating pum 
although they can be installed. Water is drained to me 
sewer or other disposal at rate of about '/, gpm for each 
1000 cfm. Efficiency on this unit will run about 10 
per cent under wet collectors. It is generally not 
recommended for fumes except where they are extremely 
soluble in water. Air is blown through this type of 
collector. A specially designed handhole and cover 
give access to nozzles for eae cleaning. 

Oil Froth-Type Wet Collector. Air is bubbled through 
the collection media such as water, with oil introduced 
to break the surface tension. This produces smaller 
bubbles and better collection of fine materials than 
usually found in the fresh-air supply system or in reused 
conditioned air. The disadvantages are many. A level 
floor is required or a plate to hold the oil and water. 
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The heavier particles build up. Frequent cleaning is 
necessary. Sometimes the bubbles take dust into the air. 
If exactly the correct amount of oil is used to get effi- 
ciency, the amount of froth becomes objectionable. 
Air will then taste oily. 

Electric Precipitator. This is the most efficient type— 
micron-size oil particles, smoke, and fumes may be 
collected. The dust collection results from ionization 
of the particles which then are drawn by suction through 
positively and negatively charged condenser surfaces 
where they are held by the electric charge. These plates 
or tubes can be cleaned by release and dust removed by 
handling methods. To a limited extent, moisture has 
no effect, although gumming of plates or tubes may 
result from wet or certain adhesive materials, Heat 
has also no effect. 

Fume Towers or Filters. Here the conventional-ty 
washer is supplemented with cither a catalyst po j 
wet agent with special packing of certain ceramic or 
other material using an agent. With these units the 
construction is that field assembly is possible, 
especially in larger sizes. 

Best construction consists of a bottom round wet 
section with support plates including the fume inlet; 
above this is the adh section which would include 
nonmetallic mineral or items such as “‘Intalox.”’ 

Immediately above is the liquid inlet pipe with a 
manifold and a spray section to distribute the agent 
evenly. Above this unit with a flange is the blower 
inlet, or in smaller units a vertical fan arranged with 
flanged bottom to accommodate the spray section. 
Usually a chemical analysis of fume is essential, and 
proper specification of liquid such as low-concentration 
caustic or sodium carbonate is used. The bottom wet 
section can be designed or is available so that water can 
be recirculated with a pump to reduce concentration. 

A special adaptation of the preceding unit is the 
catalytic unit without a tower. Fresh air is bled or 
blown into the exhaust fume. The fume-laden air is then 
passed through a filter which eliminates most solids 
down to 3 to § microns. The fume-laden air then enters 
one or more catalytic units where the toxic or harmful 
gas is decomposed. Usually a pyrometer is installed to 
insure safety along with aie recording and indicating 
instruments. Unit sizes will depend on the fume. 
Usually 10,000 cfm or less can be Pandled in one unit, 
although good practice suggests multiples of 2500-cfm. 


Conclusions 


For safety, health, economic, and plant operation 
reasons, adequate dust and fume collection and separation 
instaliations are necessary. Important among many 
considerations on this problem are (4) proper engineering 
layout of the complete system, however small; (4) 
observance of codes of private agencies as well as those of 
government; (¢) investigation of safety limits of par- 
ticular dust or fume used in the layout; (d) investigation 
of dust loading in the system proposed to insure ade- 
quate operation, disposal of iseniuiel, ane. (¢) knowledge 
of particle size or characteristics; (f) efficiency of separa- 
tion of dust or fume required; (g) proper techniques and 
procedures in selection of collection or —- equi 
ment; (4) the analysis or economic consideration ae 
ing complete — investment and operation costs; 
(4) finally, results spelled out in preparation of final 
layout and proposal. 
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GAL-4V TITANIUM ALLOY 


By G. P. Campbell and A. Searle, Boeing Airplane Company, Seattle, Wash. 


Trrantum has unusual chip-formation characteristics 
and thermal properties which make it difficult to drill. 
The thickness of the chip is thinner, being approximately 
the same as the depth of cut; whereas with most other 
materials the chips are two or three times the depth. 
Thinner chips flowing across the face of the tool at a 
higher velocity, together with the extreme pressures 
required for cutting, mean higher concentrations of heat 
at the point of cutting. Once a spot of the material is 
heated, the heat does not readily flow away through the 
workpiece or chip. 

The unusual thermal properties of titanium—rela- 
tively low volume, specific heat, and low thermal con- 
ductivity—have a marked effect on drill life. Prelimi- 
mary tests were marked by short drill life. Drills of 
small diameter would break easily because of the de- 
flection of the drill under the high thrust force required 
for hand drilling. In feeling drilling, however, 
there was no breakage but still exceptionally short drill 
life-—an average of only 8 to 10 holes per drill, with some 
drills dulling on the first hole. This short drill life was 
caused by overheating of the drill point and rapid break- 
down of the cutting edge. 

When conventional drilling procedures are used on 
titanium, the drill point oat chips become very hot, 
and have a tendency to weld to the cutting edge. This 
causes clogging of flutes, generates more heat, and 
aggravates the condition, resulting in the premature 
dulling and the drill failure encountered in preliminary 
tests. Some of the preliminary tests run on 6A1-4V 
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Prelimin comparison testing of 
the axial thrust force of 6A1-4V ti- 
tanium versus 17~7 PH stainless steel 
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titanium resembled our initial experience on the drilling 
of 17-7 stainless steel. Comparison tests were run on 
17-7 stainless steel and 6A1-4V titanium alloy. It was 
found that the stainless steel, drilled under the same 
conditions as the titanium alloy, required the same high- 
thrust forces and resulted in low drill life. These com- 
parisons are shown in Figs. 1 and 2. As a result, the 
problems in drilling titanium alloys appeared to be no 
greater than those of drilling stainless steels, although 
the conditions causing the problems were somewhat 
different. It is now known that successful machining of 
titanium alloy depends on being able to reduce the heat 
generated at the cutting edges of the tool, 

Basically, this can he accomplished in three ways: 
(a) By a the cutting speed; (4) by reducing the 
feed rate; and (c) by using a food of covlant on the tool 
and workpiece. 

The speed and feed changes are dependent on machine 
design, and the use of a coolant is dependent upon the 
operation itself 


Drilling Tests 


A series of tests was conducted with the following 
objectives: 

1 To determine the drilling characteristics of 6A1-4V 
titanium alloy. 

2 To gain sufficient knowledge to solve production 
problems that might arise because of using the acne ff 

3 To determine the tooling that will be required for 
production drilling of 6A1-4V titanium, 


Experimentation thus far has been carried out in two 
categories of drilling operations: 


Preliminary comparison testing of the 
drill life of 6A1-4V titanium versus 
17-7 PH stainless steel 
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Portable-power-feed drills 
used in the testing 
procedure to determine 
adaptability 


The Keller 


K-Matic 
power-feed drill motor 


Model 92-6P-3, 300- 


portable- 
tpm Keller Airfeedrill 


1 Portable-power-feed drilling. his ts accomplished 
with portable drill motors incorporating a power feed 
and requiring a holding device to withstand the thrust 
developed. The drill motors used for this phase of the 
test program were selected for the purpose from ones 
currently available at Boeing Airplane Company. A 
Boeing-designed and built dynamometer equipped with 
a Brush analyzer and recorder was used to measure and 
record the thrust forces developed. Since preliminary 
drilling tests showed low torque values, torque values 
were not recorded for the remainder of the program 

2 Free-hand drilling. \n free-hand drilling, the tools 
are held in the operator's hands and fed into the work 
by the axial force applied by the operator. The drill 
motors used for this phase of testing were slow-speed, 
heavy-duty, production-type air motors. 


The drilling dynamometer and recording instruments 
were used to determine the thrust forces required to keep 
the drill cutting. No torque forces were measured. 


Test Procedure 


Portable-Power-Feed Drilling. The portable-power 
feed drilling tests were conducted with three basic units 


| Keller ‘‘K-Matic,"’ positive mechanical feed. 

2 Keller ‘‘Airfeedrill,”’ variable pneumatic feed. 

3 Winslow ‘'Spacematic,’’ variable pneumatic-hy- 
draulic feed 


The objectives were the determination of the adapta- 
bility of these units to the machining of titanium, and 
the development of the best combination of feeds, speeds, 
drill material, and drill-point geometry for optimum 
results 

1 Keller K-Matic 
Fig. 3, was a recent development. It 
positive mechanical-feed mechanism, a depth control, 
and an automatic return. The model used for this test, 


The drill motor used for this test, 
incorporates a 
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model 94A-31-1'/4-2, had a free speed of 550 rpm at 95-psi 
Operating pressure, and a constant-feed rate of 0.002 in 
per rev. This unit ts capable of exerting up to 1000 Ib 
thrust. 

The thrust forces developed with this unit when drill- 
ing 6A1-4V titanium (heat-treated to 170,000 to 180,000 
psi) ranged from an average of 55 lb for No. 30 (0.1285, 
drills to an average of 126 lb for one-fourth-in-diam drills. 
These drills were ground with a 135-deg included-point 
angle, split point, and 10 deg to 12-deg lip-relief angle. 
The drill material was M-10 tool steel (8 per cent Mo, 
4 per cent Cr, 2 per cent V). Varying the drill-point 
angle had no significant effect on drill life, hence the 
NAS 907 Type B or Type C point may be considered the 
optimum, inasmuch as it is a med we grind. 

Of the drill materials tested, M-10 high-speed steel, M-3 
Type 2 tool steel, and M-36 cobalt high-speed steel, 
M-10 high-speed-steel drills are considered to be the 
best for use with power-feed equipment. This is based 
on apparenc drill life and unit cost. No attempt was 
made to establish drill life; however, each drill tested 
produced in excess of 70 holes, with one drill going as 
tar as 150 holes without appreciable wear before the test 
was discontinued. The unit cost of high-speed-steel 
drills ts ss 51 per cent of the cost of M-36 
cobalt drills and 25 per cent of M-3 Type 2 drills. 

The results of the drilling test showed that a Class 1 


0.00 
hole tolerance, can be maintained in a “‘one- 
0.000 
+0.002 
shot” operation. A hole tolerance was held ina 


drill-and-ream operation. 

2 Keller Airfeedrill. A model 92-6P-3, 300-rpm Air- 
feedrill taken from the production shops was considered 
the most suitable unit for this test because of its lower 
speed range, Fig. 4. The air feed was adjusted to give a 
feed rate of approximately 0.0028 in. per rev at free speed. 
This unit ts rated at 0.54 hp with a stalling thrust of 320 
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Winslow Spacematic model HD-1600 self- 
supporting and self-indexing unit 


All tests were run with a drilling. dyna- 
mometer and a Brush analyzer and recorder 


lb and an air-consumption rate of 23 cfm at 90-lb operat 
ing pressure. The thrust forces developed with this unit 
varied with the feed rate adjustment. A 0.0028-in-per 
rev feed resulted in a thrust force of 104 |b, and a 0.0017 
in-per-rev feed gave a thrust of 68 Ib when using '/4-in 
diam high-speed-steel drills. This unit requires a drill 
with a minimum length of 5.75 in. For optimum per 
formance it is important to keep the flute length as short 
as possible. The short flute length increases the rigidity 
of the drill and reduces the. chatter caused by torsional 
windup. The 135-deg included-point angle with a split 
point NAS 907 Type B ay optimum results with 
+-0.004 
—0.000 
+ 0.002 
0.000 


this equipment. A Class I hole tolerance, was 


easily maintained in a “‘one-shot’’ operation. A 


tolerance was held in a drill-and-ream operation. 

3 Winslow Spacematic Model HD-1600. This unit is a 
new development, and has shown great promise in air 
frame manufacturing. It ts self-supporting, self-index 
ing equipment utilizing an expanding collet for its self 
supporting feature, poe capable of drilling and counter 
sinking in one operation, Fig. 5. The unit used for this 
test had a free speed of 400 rpm and the feed rate was 
adjusted to approximately 0.0025 in. per rev. This unit 
is rated at 0.92 hp with a thrust or clamping pressure of 
750 Ib and an air-consumption rate of 35 to 37 cfm. 

When drilling titanium with this unit, it is necessary 
to use special drills of M-3 Type 2 tool steel. Prelimi- 
nary tests indicated that modification being undertaken 
by the manufacturer would be desirable, with larger 
diameter drill bodies, and a reduced countersink rake 
angle. The results of the preliminary tests were more 
than encouraging and show a great potential. Holes for 
3/1, and '/,-in-diam rivets were drilled and countersunk 
in 0.320 6A1-4V heat-treated titanium with a cycle time 


~0.000 hole tolerance was 


of 40 to 60 sec per hole 
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held, in the combined drilling and countersinking opera 
tion. Drill life can be improved by experience. An 
average of 14 holes per drill was attained with one drill! 
drilling and countersinking 48 holes with nominal point 
wear. 

 Free-Hand Drilling. Free-hand drilling of titanium 
alloys presents the area of greatest difficulty. Hand-held 
vasiaile tools must be used without coolant, and the 
difficulty is compounded. Early attempts at hole 
production with conventional methods resulted in tri 
angular-shaped holes instead of round holes, the drill 
life was extremely short, 3 to 6 holes per grind, and 
the high axial-thrust forces required to keep the 
drill cutting caused rapid operator fatigue. A_ sta 
tistical approach was used to determine the best com- 
bination of speeds, tool material, and tool geometry 
All tests were run with a drilling dynamometer and a 
Brush analyzer and recorder, Fig. 6. For these tests 
minimum thrust necessary for good chip tre 
moval was applied. Optimum results to date were 
attained using cobalt drills with a 90 * 130-deg double 
angle, split point, and a speed of 750 rpm (Table | and 
Figs. 7 to 9). This information aalied to No. 30 
0.1285) drills only. 

This drill configuration resulted in metal removal 
of 0.0112 cu in. per min, an average drill life of 31.3 
holes per drill at an axial trust force of 38.5 lb. These 
tests were conducted with the following variables: 1 
Speeds: (4) 425 rpm, (4) 750 rpm; 2 Drill material 
(a) high-speed steel, (6) cobalt, (c) M-3, Type 2. 3 
Drill geometry: (4) 118-deg included angle, split pointe, 
b) 135-deg included angle, split point; (c) 90 deg ¥ 130 
deg double angle, split point. 

Future tests are presently in planning to further the 
of optimum tools and techniques for free 
hand drilling. These tests will evaluate various point 
angles for larger size drills, in., '/, in., and 
diam, to determine the point geometry requiring the 
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Table | Titanium Drilling 
removal 
aumber Average Average 
Tes Drill Drill pointe Speed, Feed, holes thrust, time rate (cu ion 
no. material angle, deg rpm in.perrev dri Ib (sec) per min) 

Cobalt 5 om 674 35 004468 
2 Cobalt i” 424 0 0 
45 0 000785 1.7 6 0 00429 
6 HiSS iw 425 0 “ 0048s 
7 M4, Type2 16 425 0 0 00615 
M4, Type2 45 0 miss 3.2 0 00732 
9 MS,Type2 wx iw 425 0 “3 0 00837 
10 Cobalt 0 00125 15.05 0.01215 
it Cobalt iss 0 00125 44 15.18 0 01212 
12 Cobalt 7” 0 us “5 164 0 01120 
1” 0 00126 ist 6 46 0 01228 
™” 0 106 674 0 00865 
is 9x 0 iv} 62 n2 0 00926 
16 M4, 0 16 33 0 01125 
17 Type2 iss 0 “6 22.3 0 00825 
isn M4 Type 2 0 00105 wi 186 0 


* No. (0.1285) drills 

Total eumber of holes drilled -1575 

Material GAL-4¥V citaniam, HT. 170,000 w 180,000 psi 

Material thickness 0.295 in. (1) sheet 0.160 in. + (1) sheet 0.075 in 

Process for material Protective coated, heat-treated and water-quenched, age-hardened and pickled 
* Based on free speed, and time through material 


Drill-life data for free hand drilling of 6A1- 
] 4V heat-treated to 170,000 to 180,000 psi 
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Metal-removal-rate data for free hand drill- 
ing of 6A1-4V heat-treated to 170,000 to 
180,000 psi 
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lowest axial thrust force for the optimum in chip re- 
moval and the maximum in drill life. 


Conclusions 


_ These tests serve as a basis for certain gencral conclu- 
sions and recommendations for drilling titanium. 


1 Cutting speeds of 20 to 30 surface ft per min will 
result in the best tool life for drills of the M-10 moly- 
vanadium type steel (8 per cent Mo, 4 per cent Cr, 2 

r cent V) and M-36 colle (6 per cent Mo, 2 per cent 

‘, 6 per cent W, 8 per cent Co). 

2 Allowing the drill to rotate in the hole without 
cutting causes a rapid dulling of the cutting edge, and 
further cutting becomes extremely difficult. 

3 Very sharp cutting edges are required to cut tita- 
nium. Dull drills cause a rapid increase in the axial- 
thrust force required to cut. Drills should be changed 
at the first sign of dulling. 

4 The short NAS 907, Type C drill should be used for 
sheet-metal drilling wherever possible since it is more 
rigid, and Pm, vibration is reduced. Where bush- 
ings or depth of hole po the use of the short Type C 
drill, the Type B drill should be used. 

5 Rigidity of the workpiece and elimination of gaps 
between sheets are important to drill life. 

6 Accurate, machine-ground drill points with a fine 
finish will resule in more holes per grind than drills 
sharpened by hand on rough wheels. 

7 The 135-deg inchedet-en le split point is consid- 
ered the optimum point for pe pall work and portable- 
power-feed drilling equipment. 

8 The 90 by 130-deg double angle is considered the 
optimum point for minimum thrust and adequate tool 
life with portable-hand-drilling equipment. 

9 Thrust forces in drilling titanium are higher than 
those encountered in drilling aluminum and mild steel, 
and are such that portable hand drilling should be done 
in conjunction with pilot holes and limited to a maxi- 
mum of °/;¢ in. in diam. 


Recommendations 


1 Slow-speed high-torque drill motors of the proper 
rpm should be used in drilling titanium. 

2 Adequate training programs are needed for shop 
personnel to familiarize them with the necessary pre- 
cautions and drilling procedures, in order to minimize 
drill usage, and regrind and produce high-quality hole 
tolerances and finishes. 

3 The NAS 907, Type C drill should be used for drill- 
ing sheet titanium and the Type B drill used where the 
Type C is too short because of bushing length or hole 
depth. 

4 M-10 tool steel should be used with drill-press 
operations and portable-power-feed ve Cobalt 
drills are recommended for portable-hand-drilling opera- 
tions. 

5 All drill points should be machine-ground and in- 
spected for accuracy of grind; that is, point angle, lip 
length, lip-relicf angle, and the like, per NAS 907, Type 
B or Type C. 

6 Drills with 135-deg included angle, split point, and 
0-deg rake angle should be used for all drill-press opera- 
tions and portable-power-feed equipment. 

7 Drills with a 90 by 130-deg double angle, split 
point, and 0-deg rake angle are recommended for hand 
drilling. 
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Factors in Heat Stress? 


IN PHYSICAL terms, a man is a body which gencrates 
heat by metabolism. This heat is mostly dissipated at the 
skin surface, although some energy may be utilized in 
doing mechanical work and some is dissipated from the 
— In general, if the amount of heat generated ex- 
ceeds that dissipated from the skin, the man becomes 
warmer; if it is less than the heat loss, the man cools. 
The strain on the man from any environment will depend 
largely on this fact, and methods of estimating heat loss 
from the skin are a necessity before progress can be made. 

The skin can be treated as a heated and generally mois- 
tened surface which is losing energy to the surroundings 
by convection, radiation, and evaporation. Heat trans- 
fer, as considered in most standard textbooks, consists 
of conduction, convection, and radiation. To these 
three must be added evaporation since it is an important 
factor in dealing with man's heat exchange. Any heat 
transferred by conduction from a surface to air is even- 
tually carried away by movement of the air, and the 
whole process of conduction and convection is, for pur- 
poses termed convection. 

(The authors develop equations to express the energy 
exchanges in terms mf convective heat transfer, net 
radiative heat transfer, evaporative heat transfer, con- 
vective coefficient, radiative coefficient, evaporative 
coefficient, surface temperature, air temperature, mean 
radiative temperature objects and surfaces, 
water vapor pressure of surface, and water vapor pressure 
of air. Roos these equations it is shown, for example, 
how to calculate the temperatures and humidities at 
which man can maintain thermal equilibrium when he 
must lose a certain number of Btu/sq ft/hr from his skin.) 

In the human problem, two distinct conditions can 
occur. The first of these is where all secreted sweat is 
evaporated, hence it is called the ‘‘dry-skin’’ condition. 
Here the amount of evaporative cooling is determined by 
the amount of sweat secreted and not by how much 
moisture can be evaporated by the air. If air tempera- 
ture is above skin temperature, heat is gained by con- 
vection. The higher the wind speed, the greater will be 
the heating effect. Typical examples of such conditions 
are the desert environment with its hot winds, or the 
hot-air blasts found in some industrial plants. 

The second condition is one in which sweat secretion 
is high enough so that all of it is not evaporated and 
some drips off. In these circumstances, cooling is not 
limited by sweat secretion but by the ability of the 
environment to evaporate the sweat. Accordingly, 
sweat-secretion rate Seam no relation to evaporative 
cooling. Under such conditions an increase in air vapor 
pressure decreases heat removal by evaporation, while an 
increase in wind speed increases it. Thus a fan pro- 
vides relief on humid days by increasing the potential 
for evaporative cooling. 


' Based on six papers contributed by the Heat Transfer Division and 
presented at the alae Meeting, San Francisco, Cal., June 9-13, 
1957, of Tuk American Society or Mecnanicat Enoineras. Multi 
lithographed copies of the original technical papers may be ordered, by 
number, from the ASME order department, 29 West 39th Street, New 
York 18,N. Y. Papers are priced at 2§ cents cach to members; §0 cents 
to non members. 

? Condensed from ‘‘Analysis of Energy Exchange Between Man and 
His Environment,’’ by Dr. Alan H. Woodcock, Chief, Biophysics 
Branch, J. R. Breckenridge, Physicist, R. L. Pratt, Meteorologist, 
and J. J. Powers, Jr., Mathematician, Biophysics Branch, Quartermaster 
Research and Development Command, Natick, Mass. ASME Paper No 


57—SA-64. 
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To solve the 

man-machine problem, engineers 
confront a new design factor 
human tolerance to heat or cold' 


Effect of Clothing 


The discussion has dealt with heat exchange between 
an uncovered surface or skin and the environment. The 
basic equation will apply to the clothed man if the co- 
efficients of convection, radiation, and evaporation are 
modified. The convective heat-transfer coefficient for 
the so-called ‘‘still air layer’’ over the surface is changed 
to one for clothing plus air. The radiation coefficient 
must be reduced since clothing acts as a radiation shield. 
The evaporative coefficient also must be adjusted to 
correct for differences between the moisture permeability 
of air and clothing. Since, in general, clothing will 
have a lower permeability to moisture than a still air 
layer of equal conductivity, a coefficient of moisture re- 
sistance to vapor transfer is included in the general 
equation. 

Variations in air movement, skin temperature, and 
sweat rate over different areas of the skin surface lead to a 
very difficule and impractical mathematical treatment. 
It is, therefore, necessary for the biotechnologist to 
use the best physical analysis available as a basis for his 
reasoning, modify his results somewhat using laboratory 
data, then add his skill and judgment to obtain a good 


: reliable index. 


The Body as a Heat Exchanger’ 


Tue human organism differs from other heat ex 
changers in that its heat-regulation reflexes may be said 
to be a servomechanism with a complicated yet con- 


* Condensed from ‘The Biotechnical Problem of the Human Body 
as a Heat Exchanger,"’ by L. P. Herrington, The John B. Pierce Founda- 
tion, New Haven, Conn., member of The Committee on Biotechnology 
of the Heat Transfer Division of Tur Amenican Sociery or MacnanicaL 
Enoiegas. ASME Paper No. §7--SA-5. 
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Table | Mean* Values of Calorimetric Data, Mature Male Subjects, Normal 
Clothing, Seated Posture 
Skin Air Radiant Operative 
temp temp temp temp* Metabolism Evaporation 
Mean 85.25 49.02 71.§2 61 61 91 55 ~20 86 
Std deviation 3.26 10.70 16.15 10.17 7.72 5.70 
Population’ 180 180 180 180 180 180 


“ Operative ee resembles in principle the 


It may De understood in a sensory scnse ast 


pre ssure 


“ayeen of reducing a gas to a reference volume and 


¢ temperature of an enclosure with walls and air at 


the same temperature, and with an air movement of 15 to 20 fpm, with relative humidity of 50 per cent 
* Each item in the popylation is an exposure to a given calorimeter combination of air and radiant tem- 


perature for 3 hr 
Nore 


sistent method of responding to heat or cold stress. The 
nature of this patterned response is such that, in con- 
trast to inanimate heat exchangers, the following prop- 
erties of the human heat exchanger may undergo com- 
plex interrelated alterations over even a small range of 
ambient temperatures (area 70-90 F): 

(4) Heat input to the exchanger. 

(b) Alteration of the conductance of the peripheral 
material of the exchanger. 

c) Alteration of the total conductance from surface 
to ambient surround, 

(d) Shift of heat-dissipating load from a low surface- 
volume ratio exchanger segment (the trunk) to a segment 
of higher relative surface (extremities ). 

(¢) Conversion of the surface process of the exchanger 
from a dry-heat transfer to a combined dry-heat and 
evaporative process. 

It has been necessary to make calorimetric studies of 
the human heat exchanger by use of the classical heat 
relations. It must be obvious, however, from an in- 
spection of the servoproperties that a large amount of 
physiological study is required if an engineer desires to 
apply the classical relations to an immediate problem. 
He must be able to decide what the control state of the 
human heat servomechanism ts for a particular ambient 
condition or a particular state of work stress in the or- 
ganism 

This difficulty becomes clear from the following clas- 
sical heat-exchange relations for the human body. 
In making this inspection the question may be asked as 
to how one proceeds with the computation, taking duc 
account of the features of heat-exchanger behavior 
noted (4 — ¢) as continuously varying properties of the 
experimental object 

Radiation Exchange The equation for heat transfer by 
radiation between the unclothed human body and the 
environment is given by 


Hy 1.37 — T.%tAfe, kg cal/hr.. . [1] 
where T 


, = average skin temperature (deg C + 273), 
T, = average radiant environmental temperature (+ 273), 
t seconds in one hour, A DuBois surtace area, 
f ratio of effective radiating surface to the DuBois 
surface area (0.78 for the unclothed adult in recumbent 
position), and ¢ = emissivity of the environment. 

Conduction Exchange. Clothing and other factors 
normally reduce human conductive heat to a small frac- 
tion of the total exchange. However, the familiar clas- 
sical equation is frequently applied to the problem of 
computing the alteration in the conduction of heat from 
the interior of the body to the surface. 

(The author then develops equations for heat loss by 
convection (some degree of forced convection is generally 
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Temperatures, deg F; metabolism and evaporation, kg cal per hr per man; avg height 180 cm; 
avg weight 70.8kg; avg DuBois surface area 1.76 sq meters; avg radiation arca 1.34 sq meters. 


present in human heat exchange) and for heat loss by 
evaporation, a variable of wide range in ive biological 
heat-exchange process. ) 


The Design Situation 


The most frequent engineering requirement involving 
human heat loss requires the estimation of a resultant 
skin temperature regarding the problem of heat tolerance. 
Such design situations are generally too unusual to be 
settled by reference to data for the circumstances obtain- 
ing in ordinary air-conditioning problems. In other 
instances the problem is to estimate the stress effect of 
an increase in the radiant temperature of an environment, 
or to estimate the highest level of activity (heat input) 
consistent with fixed environmental heat effects. 

In all such instances, a linear multivariable equation, 
permitting values to be fixed for four of the chief variables 
with solution in terms of a remaining variable, ts of 
great uscfulness. 

The calorimetric log of human heat-exposure experi- 
ments of the author and associates at the Pierce Founda- 
tion Laboratory of Hygiene has been abstracted for the 
basic data of such a computation. In 180 calorimeter 
experiments on mature, normally clothed male subjects, 
the mean values of Table 1 were found for the group of 
3-hr exposures. All of these experiments were under 
conditions which do not stimulate positive sweating. 

The mean values given in Table 1 represent 180 numer 
cal values distributed among six variables. To express 
these 180 values in a single equation requires the deter 
mination of the regressions between every possible com 
bination of the six variables. Since operative tempera- 
ture is derived from air and radiant temperature, the 
calculation program was reduced to one dealing with 
the five remaining variables. The Pearson product- 
moment method was applied to determine the 10 least- 
square solutions existing in the system of variables 
From these intercorrelations the four partial regressions 
were determined, representing the relation between four 
pairs of variables with the influence of the remaining 
three variables removed mathematically. 

This is a tedious operation and time-consuming, but 
the end result is very efficient in that it enables us to 
derive the following five-element equation from which 
the entire table of 180 data entrics may be regenerated 
with surprisingly small deviation between the values of 
the regenerated table and the actual observational data 
from the calorimeter. 


X,; = 0.286X2 + 0.142X; + 0.105.X, + 0.092X, +53.39 


T,) ( Za) ( le) ( M E) 
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where T,, T,, Ty refer, respectively, to mean skin sur- 
face, air, and wall temperatures, and M and E to metabo- 
lism and evaporation. In solutions of the equation the 
units of the variables as given in Table 1 must be used. 

Equation [2] may be applied accurately to any seated- 
activity situation in which the crude average of air and 
radiant temperatures is between 50 and 80 F and with air 
movements of the order of 10 to 20 fpm, with occupants 
wearing normal male attire, or approximately seven 
pounds of clothing. In the absence of separate measure- 
ments of air and radiant temperature, or in the presence 
of air movements up to 100 rm it may be applied with 
approximate accuracy. In this latter case the reading 
of a black globe thermometer should be used to estimate 
Ty (the combined T,, Ty.) effect, and the reading of this 
instrument substituted in both the T, and the Ty terms 
of the equation. 


Reaction to Extreme Heat' 


Qursipe a limited near-comfort range, exposure to 
heat and cold leads eventually to body damage. The 
threshold of this injury is generally set by pairs of time 
of exposure and of body temperatures reached. We 

consequently find a relationship of safe exposure time or 

no-damage time and outer environment. Conditions of 
personal climate, then, do not fall into bearable and 
unbearable ones but into those bearable indefinitely, or 
for life, and into those bearable for a certain time, which 
may range from microseconds to a few years. The 
human behavior, physiological as well as psychological, 
resembles rather a chemical rate process with a certain 
critical margin than a physical process, such as fusion, 
which does not depend on time but on temperature and 
pressure only. 

Peripheral blood circulation, shivering and muscular 
activity, and sweating are the main means the body 
employs to fight effects of cold and heat. All three 
regulants, temporarily or permanently, may be missing. 
It is roughly known how they act in a normal man if a 
certain environment acts for a certain time. All three 
need time to achieve their goal fully. Exposure to ex 
treme conditions then indicates that these three factors 
have not been activated before. 

Prediction of safe exposure time is of practical interest. 
Since individual hohe, sweating, circulatory, skin and 
other functions, clothing and other protective means are 
involved, the task of this prediction is difficult. Ex- 
perimental exposures are the rarer the harsher the con- 
ditions are; accident or safe survival reports usually lack 
critical data such as ventilation, wall temperature, and 
initial body conditions. The exposure of millions of 
people to air-raid fires during the war has never been in 
vestigated thoroughly with respect to heat transfer, 
survival times, and medical effects. 

Fig. 1 should be judged with these limitations in 
mind, It describes safe exposure times for any given 
environmental temperature. The following assumptions 
are made: Wall and air temperatures are equal; the con- 
vective heat-transfer coefficient is that of free convection 
for the given temperature difference between air and skin 
which is initially at 35 C; water condensation on the 
Heat Transfer and Safe Exposure Time for Man 


by Konrad Buettner, Department of 


Seattle, Wash. ASME Paper 


* Condensed from 
in Extreme Thermal! Environment, 
Physiology, University of Washington, 
No. §7—SA-20 
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Fig. 1 Safe ogg time for a normal man at rest, and nude 
or covered with 1 cm of normal clothing. Exposures to the 
left of the curves are generally safe. 


skin is excluded; air humidity ts indicated in the graph. 
Data refer to a man clothed with | cm of normal cloth, or 
nude; in extreme conditions the ‘‘nude"’ curve corre 
sponds to exposure times of unprotected skin areas 
A large number of tests and publications went into Fig. | 

Radiant heat from sources cooler than about 1500 C 
is nearly completely (in fact, to 97 per cent) absorbed by 
human skin. The penetration of these radiations 
through skin and nearly all clothing material ts neg 
ligible; the only exception known ts polyethylene which 
is fairly transparent up to 20 w wave tary Metals are 
excellent reflectors in these spectral regions. Alumi- 
nized clothes were mass-introduced by the author during 
the war as a protection against radiant heat from large 
fires. They are now a standard item of the fire fighters. 
White surfaces are better reflectors than metals for 
radiator temperatures above 2000 C; for example, for 
sun or for A or H bomb radiation. Of all kinds of heat 
transfer to man, radiant heat is the easiest to control 

With the exception of visible and near infrared light, 
radiant heat attacks primarily the same part of the 
body as all other heat flows; namely, the very surface. 
We therefore lack a radiation sense and have only tem 
perature senses of different kinds. Most safe exposure 
time, pain, burn, and similar tests on man are made using 
radiant heat 

Of the many kinds of actual exposures in the burn- 
heat area, three are outstanding and subject to mathe 
matical treatment of the ensuing skin temperatures, 
the step function of heat supply, the contact with a hot 
body of large capacity and conductivity, and the contact 
heating through a protective cloth. 

With nonpenetrating radiant heat, the test person feels 
consecutively warm, hot, and unbearably painful. This 
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Fig. 2 Physiological body changes and Link-trainer errors 
in man exposed to warm environments. At value 1.0, the 
experiment had to stop due to impending breakdown. 


latter sensation proved reproducible, and even the depth 
of the sensation could be localized. The senses report 
unbearable pain when a layer at 0.1 mm below the sur- 
face exceeds 44.8C. 

If this point is exceeded the pain increases sharply, 
then declines and later disappears. This always ind 
cates a complete burn of the respective skin area. These 
latter experiments were restricted to simall areas of the 
author's forearm. 

For given conditions, such as people at rest in a normal 
room radiated on the forearm, the prepain time depends 
in a simple way on the heat supply. The pain point 
cannot be reached for heat flows below 1200 kcal/sq m/hr 
because an increase of peripheral blood flow stops, in 
time, the anticipated further temperature rise. 

The ultimate fate of exposed skin is the burn. Burns 
are actually based on a Se a et process; viz., the 
protein denaturation. Denaturation of deeper layers is 
probably more detrimental than that of outer layers. 
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poo layers usually receive their heat delayed by a 
conduction process, and even with the penetrating radiant 
heat from A-bombs the true overheating of the vital 
skin layers is delayed. Immediate cooling of the af- 
flicted layers with any means, ¢.g., with the unheated 
hands, can cause an impending burn to be subcritical. 
The process of skin denaturation belongs to the most tem- 
perature-sensitive rate processes known. Therefore the 
smallest possible cooling might help. 

Naked skin, exposed to less than 1200 Kcal/sq m/hr 
heat supply or to a calm room of less than 2000 C air 
temperature, generally can defend itself. We are enter- 
ing, then, the realm of collapse heat. Times are now so 
long that precooling plays a minor role, sweating and 
—— circulation a decisive one. The main limiting 
actors are body temperature and circulation, practically 
measured by the heart rate. These increases are shown in 
Fig. 2. The abscissa is the true time of exposure divided 
by the tolerance or safe exposure time. The human per- 
formance as indicated by Cie-onlies errors is near nor- 
mal for the first three quarters of the exposure. During 
the last quarter, dizziness, faintness, tingling and numb- 
ness of the skin, mental confusion, anxiety, blurred vision, 
and nausea quickly increase until sometimes later a 
cather startling breakdown occurs. These data are 
based, mainly, on U.C. L. A. experiments. 


Reaction to Extreme Cold$ 


Experiments on physiological responses of the human 
being to caiedaienle and local-area cooling (the hand 
only) have ranged from studies of survival rates of men 
exposed in ice water, to relatively minor cooling in re- 
duced air temperatures. This investigation is concerned 
with the individual's ability to perform in cold environ- 
ment. 

Of the two types of generally accepted temperature 
receptors, i.c., peripheral and central, the physiological 
responses to cold environment are most probably ini- 
tiated via the peripheral thermal receptors in the skin. 
The interaction of these peripheral receptors and the cen- 
tral receptors is complex and poorly understood. It is 
clear, however, that the physiologic adjustments to 
temperature are mediated through the hypothalamus. 

Immediately on being exposed to cold, there is a gen- 
eral peripheral vasoconstriction manifested by an im- 
mediate drop in all of the skin temperatures. The 
most distal parts of the extremities cool the farthest and 
the most rapidly while the trunk cools more slowly. 
The face cools the least of all of the body surfaces. 
The vasoconstriction that takes place in an experiment of 
this type is a general autonomic response on the part 
of the body. The surface temperatures fall not only 
because the room temperature is lowering, but also be- 
cause the blood supply to the surface has been reduced 
(the blood moving inward to protect the vital organs). 
The peripheral vasoconstriction seen in whole body 
cooling involves not only the arterial system but also 
the venous system. This results in a shift in the distri- 
bution of blood within the body such that the volume of 
blood contained in the increases during 
acute cold exposure. 

In addition to the cardiovascular adjustments just 


5 Condensed from ‘‘Body Cooling and Hand Cooling,’ by J. P 
Mechan, Assistant Professor, Dept. of Physiology, and H. I. Jacobs, 
Dept. of Physiology, School of Medicine, University of Southern Cali- 
fornia, Los Angeles, Cal. ASME Paper No. 57—-SA-34 
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described, there is also a change in the metabolic heat 
production of individuals exposed acutely to cold. The 
increase in metabolic heat production 1s, for practical 
purposes, entirely due to shivering. If a person were not 
confined by the experimental procedure, the shivering 
could just as well be replaced by voluntary muscular 
activity. 

The application of cold to the hand causes cardiovas- 
cular adjustments in the whole body. When the hand is 
immersed in ice water or exposed to cold in an air box, 
there is a general whole-body vasoconstriction. This 
vasconstrictor response to local cooling is a variable 
matter occurring to greater degrees in some people and 
to lesser degrees in other people. Such a response to 
hand cooling is part of the basis for the development 
of the onedlied cold-pressor test primarily designed to 
select those people with hyper-reactive vasomotor sys- 
tems. In the cold-pressor test, the extent of the vaso- 
constriction is measured by an increase in the systemic 
arterial pressure. Further, if one conducts the hand- 
cooling experiment and at the same time arranges to 
record blood flow on the fingers of the opposite hand, 
he will note that there is a Sites in the finger blood 
flow in the contralateral hand when the test hand is 
immersed in the ice bath. 


Acclimatization Experiments 


The acclimatization experiments take the form of 
carefully studying a group of subjects under controlled 
conditions and then restudying the same group of sub- 
jects after they have been caused to live in a cold en- 
vironment, cither under actual field conditions or in 
laboratory cold rooms for a variable period of time. 
The observations may be summarized generally by saying 
that the individual who was acclimatized kept his ex- 
tremities warmer at the expense of permitting the tem- 
peratures of the trunk to become colder when exposed to 
a standardized whole-body cooling experiment. 

To date, physiologic studies have failed to reveal any 
parameter that can be assigned the role of the basic 
determinant of individual differences in response to cold. 
Short-term acclimatization studies offer meager evidence 
of adaptive physiologic changes. Although the re- 
sponse of an individual to various cold-exposure tests 
can be altered by subjecting that person to prolonged 
cold exposures over a number of days, there is no com- 
mon physiological parameter to which this change in 
response can be 

It is possible that the acclimatization we see may be 
on the basis of changes in the subject's cortical inter- 
pretation of the cold stimulus with subsequent modifica- 
tion of the autonomic responses elicited by the stimulus. 
The average resident of the more temperate climates is 
relatively inexperienced with regard to exposure to 
severe cold. Such exposures are new and can evoke a 
profound autonomic reaction on the part of the individ- 
ual. Familiarity with the stimulus along with learning 
that he has the ability to get along in cold may change 
the individual's initial response to sudden cold exposure. 

For example, consider the subjective response of the 
Eskimo to the hand-cooling experiments previous] 
described. As anyone who has done this experiment will 
know, immersion of the hand in ice water for a period of 
30 min is, indeed, a painful ae The majority 
of Caucasian subjects will complain, some quite bitterly, 
of the pain experienced during the test. In conducting 
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the study on Eskimos, however, a fair number of them 
would fall asleep for the duration of the experiment while 
their hands were immersed in the ice water. It would 
be difficult to argue that the Eskimo wasn't receiving the 
same peripheral stimulus as was the white subject. 
In studies of pain thresholds of these same natives, it 
was found that they were not different from Caucasian 
subjects. 

An altered emotional state may entirely change the 
response of a subject to cold ——. Hand-cooling 
experiments were being conducted in the laboratory on a 
small group of subjects, and repeated observations had 
been made on one subject in particular. On one occasion 
he came into the laboratory after having completed an 
examination over which he was quite owed. He 
stated that he was in a state of tension and even after the 
usual equilibration period before starting the experi- 
ment, he was still quite agitated. On three previous 
runs, this subject had given essentially normal response. 
On the day in question, however, he failed to exhibit 
any rewarming at all, and the hand cooled to bath tem- 
perature and stayed there for the full half hour. During 
the experiment he complained bitterly of pain in the 
cooled hand. The hand remained painful for several 
hours after the experiment and as a result of this expert- 
ence, the subject refused to participate in further studies. 
This is a good example of how emotional state can mod- 
ify the response of the individual. It is apparent that the 
subject just mentioned would have been considerably 
handicapped had he been required to perform manual 
tasks in a cold environment in his emotional state at the 
time of his last experiment. 


Exposure to Infrared Radiation’ 


Recent studies of the changes in skin temperature 
occurring during exposure to thermal radiation have 
permitted estimations of the ‘thermal inertia’’ of the 
skin and of the measurement of the temperature end — 
for threshold cutaneous pain. The methods employed 
in these investigations required blackening of the skin 
surface and exposure to relatively intense radiation, 
Under these conditions, vasomotor and other responses 
of the skin are found to cause a variability in the skin's 
thermal inertia; in addition, there may be some influence 
of the blackening material upon the heating of the skin. 
It was therefore proposed to study the small temperature 
changes occurring when the skin is exposed to long- 
wave, nonpenetrating infrared radiation. 

The present problem required the solution of the heat- 
flow equation under the following assumptions: The 
skin is considered as the surface of a thermally homo- 

encous layer through which there is initially a constant 
Sone flow from the core of the body to the skin surface 
and thence into the environment through a surface layer 
of air. The heated area is assumed to be so large chet 
there is no lateral heat flow in the area under considera- 
tion but flow only down the linear gradient perpendicular 
to the skin surface. The core temperature is assumed 
to be held constant by the flow of blood, and the skin 
temperature to have an initial value which is higher than 


* Condensed from ‘‘Measurement of the Heating of the Skin During 
Exposure to Infrared Radiation,’ by E. Hendler, Air Crew Equipment 
meta U. S. Naval Air Materiel Center, Philadelphia, Pa.; R 
Crosbie, and J. D. Hardy, Aviation Medical Acceleration Laboratory, 
U. S. Naval Air Development Center, Johnsville, Pa. ASME Paper 
No. §7-—-SA-33 
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Fig. 4 Schematic diagram of the ap- Fig.4 
paratus used for irradiating a test sur- 
face and simultaneously measuring its 


temperature. The heat source was a cir- 


cular electric hot plate, its temperature 
maintained at 250 C, 
was of asbestos. 


The face shield 
same time. 


the ambient temperature. The blood flow and the heat 
production per unit volume in the outer layer are assumed 
to be small. Thus there ts thermal equilibrium initially 
with the same quantity of heat flowing into and out of 
the gradient layer. 

The authors develop heat-flow equations to determine 
the temperature at any depth in the layer as a function 
of the time after the start of irradiation. ) 

It is doubtful whether completely accurate bound- 
ary conditions can be stated for the problem involving 
heat flow into the living skin, or whether, even if actual 
boundary conditions could be stated, an exact mathe- 
matical solution would be forthcoming. It must be 
recognized that the skin is not a metabolically inert, 
thermally homogeneous solid with a linear thermal 
gradient across it in which there is no lateral flow of 
heat 


Method 


The apparatus used for irradiating and measuring the 
temperature of test surface simultancously 1s shown 
diagrammatically in Fig. 3. All of the components were 
rigidly mounted on a heavy stone-topped table. A 
circular electric hot plate having a diameter of about 12 
cm served as the heat source. The heater was ther 
mally shielded and positioned so that its maximum 
radiation was directed toward the test surface. The 
heater temperature was monitored with a copper-con 
stantan thermocouple and during experiments was main 
tained at about 250 C. A vertically sliding heater 
shutter separated the heat source from the test surface. 
The position of the heater shutter was continuously 
adjustable and could be manipulated to determine both 
the extent and duration of test-surface heating and sub 
sequent cooling. An asbestos face shicld containing a 
circular aperture of about 37 cm? was used to position 
the test surface during the experimental ond 0 and 
also the blackened cone of a Leslie cube, which was used 
for calibration purposes. Measurements of the distribu- 
tion and intensity of radiation in the area enclosed by 
the face-shield aperture showed that local intensities 
measured in the periphery of each quadrant and in the 
center of the aperture differed by less than 3 per cent from 
the average intensity. The magnitude of applied radia- 


tion was between 2 and 3 mcal/sec/cm? and was meas- 
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Diagram of the double chopper, : 
showing relative positions of the chop- TIME IN SEC 

per (C), detector (D), and heat source ee oe 
(H) during one cycie (solid circles ex- 
posed; dashed circles occluded). Heater 
and detector are never exposed at the 


SOURCE 


Fig. 5 Recordings of six heating curves 
of the skin, and two of masonite, with 
exposures to 2.65 mcal/sec/sq cm radia- 
tion intensity 


ured in all four quadrants of the aperture at the begin- 
ning and end of each observation. About an hour was 
required for the radiation source to warm up and reach 
equilibrium. 

Seated subjects were positioned so that a central area 
of the unblackened forehead was exposed through the 
face-shield aperture. Care was exercised to insure that 
only nonsweating subjects in thermal equilibrium with 
normal room temperatures (20-25 C) were used. The 
unblackened surface of a block of masonite approximately 
0.6-cm thick also was used as a test surface 

An especially designed metal chopper revolving about 
12 times per sec interrupted both x radiation emitted 
by the heat source and that emitted by the test surface. 
The chopper was constructed of sheet aluminum, cut 
to the shape shown in Fig. 4, and concentrically balanced 
around the axle on which it was mounted. Circular 
areas representing the heat source and detector-tube 
opening are shown projected onto the chopper at selected 
instants during one chopper revolution in Fig. 4. The 
peripheral area of the chopper interrupts the radiation 
exchange between the heat source and the test surface, 
while the central chopper area interrupts in an opposite 
phase the radiation exchange between the test surface, 
and the detector. Thus, the cut-out areas of the chopper 
are so arranged that heater and detector are never ex- 
posed to the test surface at the same time 

The central portion of the chopper was covered with 
polished silver to minimize radiation exchanges between 
chopper and detector caused by changes in chopper tem- 
perature. When the chopper itself was heated by hold- 
ing a hot soldering iron near it, no.change occurred in 
the record. Deflections were proportional only to the 
radiation exchange between detector element and test 
surface. 

(Results of the tests are tabulated, showing the thermal 
inertia for surface heating of unblackened human skin, 
and comparison tests on unblackened masonite 


Results 


Typical heating curves for the test surfaces studied 
here, namely, unblackened masonite and human skin, 
are shown in Fig. 5. Examination of these curves shows 
the reproducibility of the results obtained with the ap- 
paratus, as well as the qualitative difference in the 
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Fig. 6 Photomicrographs of burned porcine skin. On the 
left, radiant exposure 16 cal per sq cm; exposure time, 0.5 sec. 
The burn (black area) appears p ewe Tn 6 and compressed. 
but does not extend through the full thickness of the skin. 


thermal properties of masonite as compared to human 
skin. The relatively rapid increase in surface tempera- 
ture of the masonite as compared to that of the skin is 
indicative of its relatively low thermal inertia. 
Limitations of the heat-flow equations make predic- 
tions of skin heating an empirical phenomenon that 
must be investigated experimentally for each condition, 


Histolic Studies of Burns! 


Tue atomic bombings of Japan demonstrated how im- 
portant it is, from both military and medical pon nosh 
to be able to predict heat flow through tissue and thermal 
damage to tissue. About 90 per cent of the Japanese who 
sought medical aid within the first week after the bomb 
ings did so because of thermal burns, and in Hiroshima 
alone there were 70,000 such casualties 


"Punishment Integral” 


Predictions of the severity of injuries which might be 
sustained by one’s own troops or of those which would 
be inflicted on the enemy are dependent on knowledge 
of the response of skin to exposure CO Various quantities 
of thermal energy. About 10 years ago, Henriques and 
Moritz determined the histologic effects of low-tempera 
ture, long-exposure, contact burns. Their “‘ punishment 
integral’’ has subsequently been used to predict the 
depth of damage from a given energy input, the median 
effective exposure for various levels of damage, and the 
differences to be expected from various input pulse forms. 

The use of the punishment integral requires one to 
assume that a given quantity of energy will always be 
more destructive if it is delivered during a short exposure 
time than if delivered over a longer period of time. 
The same quantity of energy will result in a higher tem- 
perature with the shorter exposure. Thus the skin ts 
treated as a passive receiver. There is no provision for 
the possibility that the skin might react Siferencly to 
different temperatures and that the type of reaction might 
influence the severity of the burn. 

Histolic Scudies of Some Reactions of Skin to 


by J. R. Hinshaw, University of Rochester 
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On the right, radiant exposure 16 cal per sq cm; exposure time, 


10.0 sec. The burn, which is not dehydrated or compressed, 
extends through the full thickness of skin and into the subcu- 
taneous fat. 


This paper, based on the histologic demonstration of 
radiant-thermal-energy damage to tissuc, points out some 
of the reasons why any damage equation which treats the 
skin as a uniform passive receiver must have a very 
limited application. 


Experimental Methods 


The experimental animals were young Chester White 
pigs anesthetized with intraperitoneal Dial with ure 
thane (Ciba) in doses of 70 mg per Kg of body weight 
These animals have skin very like that of humans 
The hair was removed with electric clippers and the skin 
was gently washed. The heat source was a modified 
24-in. army carbon-arc searchlight which permits ac 
curate control of the radiant exposure and exposure time. 

Eighteen to 24 hr after the burns were placed, biopsies 
were taken across the injured areas so that normal tissue 
was included on each side of the burn. The biopsics 
were fixed in 10 per cent formalin, embedded in paraffin, 
and stained by a method which has been described for 
the differential staining of burned and normal tissues. 
The depth of damage was measured with the aid of a 
ruled ocular in the microscope, and a comparison was 
made between the percentage of thickness of the skin 
burned and unharmed. 


Results of Tests 


The results from microscopic assessment of the 5-cal 
per-sq-cm burns show that, at this exposure level and 
within the times investigated (0.5 sec to 30.0 sec), the 
severity of the injury decreases as exposure time increases 
This finding merely confirms in another manner an earlier 
observation that increasing the exposure time necessitates 
an increase in the total energy input in order to produce 
burns of equal severity. 

In the case of the 16-cal-per-sq-cm burns, contrary 
to the §-cal-per-sq-cm burns, the most severe injury does 
not occur with the shortest exposure time. The extent 
of damage is essentially the same with the 0.5 and 30.0- 
sec exposures, but the energy has been more destructive 
with the 5.0 and 10.0-sec exposures 

At 10 cal per sq cm, radiant exposure, with a square 
pulse, does more damage if delivered in 3.0 sec than it 
does if the exposure time ts cither 0.3 or 10.0 sec. The 
simulated atomic-bomb pulse perhaps causes less damage 
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during the 12.65-sec exposure than it does with the two 
shorter times, both of which result in similar injuries. 
However, there is no marked difference due to variation 
in either pulse shape or exposure time. 

The effect of a given quantity of radiant thermal en- 
ergy depends on the exposure time, but the most effec- 
tive exposure time for one dose is not necessarily the 
most effective for another. Within the time limits 
investigated, 5 cal per sq cm do the most damage during 
the shortest exposure time. 

A damage-prediction formula which assumes that a 
quantity of energy is always more destructive with a 
shorter exposure time might be applicable to mild 
burns. When, however, higher rh are used to 
produce more severe burns, the factor of exposure time 
works differently. Under these conditions, a given radi- 
ant exposure does not necessarily produce maximum 
damage when delivered in the shortest possible time. 
When the energy input is in the form of a square pulse, 
10 cal per sq cm are more destructive if delivered in 3.0 
sec than if delivered in either 0.3 or 10.0 sec. Similarly, 
16 cal per sq cm are more destructive with exposure times 
of both 5.0 and 10.0 sec than with times of 0.5, 1 0, and 
3.0 sec. It is particularly noteworthy that the 10.0- 
sec exposure is more destructive than the 3.0-sec one 
with 16 cal per sq cm, but the reverse is true with 10 
cal per sq cm. 


The Steam Bleb 


A probable reason for these differences may be inferred 
from gross and microscopic examinations of the burns. 
The 16-cal-per-sg-cm exposure will illustrate this. When 
this quantity of energy is delivered to the skin in 0.5 
sec, a steam bleb is produced. The steam bleb repre- 
sents a violent surface reaction; the water in the super- 
ficial layers of the skin is converted to steam. There is, 
thus, an abstraction of heat, or a diversion of energy 
from the deeper tissues. The microscopic appearance of 
these burns is that of severe dehydration of, and damage 
to, the superficial layers, Fig. 6, left. If the same quantity 
of energy is delivered with an exposure time of 10.0 
sec, a steam bleb does not form. Temperatures high 
enough to convert tissue fluid into steam do not obtain, 
and there is no similar abstraction of energy. A deeper 
burn which does not show severe dehydration and com- 
pression of the superficial tissues results from this ex- 
posure, Fig. 6, right. 

Steam-bleb formation is only one reason why damage- 
prediction equations which treat the skin as a uniform, 
passive receiver cannot be widely applicable. Of par- 
ticular importance from the sodical standpoint is the 
fact that damage to the epithelium of the hair follicles 
is always deeper than is damage to the dermis. Analysis 
of the microscopic appearance of the burns indicates that 
radiant energy penetrates more deeply via the hair shafts 
than it does through the dermal collagen. It is also 
possible that temperatures not great enough to destroy 
dermal collagen will, nevertheless, lead to irreversible 
damage of the epithelial cells. Whether or not a large 
area burn can heal without a skin graft is primarily > 
pendent on how many deeply located epithelial cells 
survive the thermal! insult. From the practical point of 
view of being able to predict the extent of injury, the 
depth of injury to the ~ follicles is more meaningful 
than is the degree of damage to the other tissues of the 
dermis. 
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Your Future Demands... 


Tae American Society or Mecnanicat has 
appropriated $10,000 to help defray purely preliminary 
expense for “‘A Survey of the Engineering Profession.” 
Other societies have also made contributions so that 
Engineers’ Council for Professional Development and En- 
gineers Joint Council now have a fund of $50,000 with 
which to scratch the surface of the proposed survey. 

What is the object of the survey; what will the survey 
accomplish; and why was such a substantial sum ap- 
propriated by ASME for its initiation? 

Nobody knows, even approximately, what the final 
survey will cost, how long it will take, who will make 
it, or who will pay for it! All that is known ts that 
such a survey is essential to our survival as a profession. 
We are bursting at the seams, and will fly apart if we do 
not diagnose some of our problems and adopt remedial 
measures. Within the limits of the $50,000 budget it is 
hoped that the scope of an effective survey and an esti- 
mation of its cost can be defined. Ability to forecast 
the potential benefits not only to the profession, but to 
the national economy and to the welfare of mankind are 
also hoped for. It is certain that the resulting benefits 
can be » aa so clearly that some great Foundation will 
be justified in financing the survey itself. 

The Joint ECPD-EJC Committee on ‘‘A Survey of the 
Engineering Profession,’’ reported in September, 1956, 
that: 


Critical problems have arisen in every facet of the profes 
sion: Education, utilization of manpower, organization, and 
social and economic factors, all of which intimately concern 
the national welfare 

The ever accelerating pace at which expanding scientific 
knowledge and discovery are rendered useful by the engineer 
has stimulated a world-wide revolution. By force of momen 
tous advances that are still in progress, the engineering profes- 
sion has assumed broad responsibilities, among which its tra- 
ditional concern with individual professional competence is 
only one, The engineering profession today is the most com 
plex of all. The present shortage in engineering manpower, 
serious enough by itself, has served further to underscore many 
other major problems confronting the profession. It has raised 
more questions than have been answered 


The survey is expected to answer many of those 


Based on an address delivered at the President's Luncheon during the 
Fall Meeting, Hartford, Conn., September 22-25, 1957, of Taz American 
Sociery or Macuanicat 
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Medical Profession as a Precedent 


The precedent for the survey, and the underlying 
reason for confidence in its value, is the momentous 
survey of the medical profession conducted by Abraham 
Flexner, nearly 50 years ago. 

In contemplating professional problems, the medical 
profession is always cited as an ideal. Doctors have an 
unexcelled technological education; they have a central 
and unifying organization; they have a code of ethics, 
strictly enforced, known and accepted not only by 
themselves but by their clients, politicians, the armed 
services, and the general public. Engineers have a Code 
of Ethics not only unknown to the public, but scarcely 
known tothemselves. Doctors have an undisputed legal 
status. Engineers have a legal status on the ao be ag 
but it is rejected by a majority of engineers. Doctors 
have that highly developed group consciousness, so 
vital to genuine professional status. Most important of 
all, they know who is a doctor, and also what a doctor 
does. 

Perhaps when the survey of the Engineering Profession 
is completed, engineers will know who is an engineer and 
what he does. If you think you know, write out the 
answers and show them to another engineer! Even the 
old saw that ‘‘an engineer is a person who does engi- 
necring’’ and “‘engineering is what an engineer does,"’ 
won't satisfy the equation. It would be more appropri- 
ate to say that ‘engineering is what an engineer ought 
to do."’ 

As a profession, engineers may well admire and envy 
doctors, but the American medical profession was not 
always what it is today. When Abraham Flexner made 
his famous survey less than 50 years ago, the condition of 
the medical profession was a wonton An incredible 
number of medical schools were little more than rackets, 
operated for the private profit of the teachers. There 
were no entrance requirements, no real laboratories, no 
libraries, and no definite standards for graduation. The 
idea was to have as many students as possible, collect 
the tuition fees, and divide them. Incredible? Read 
Flexner's book, ‘‘Medical Education in the United 
States and Canada,’’ published in 1910, and his auto- 
biography published in 1940! Equally incredible are 
the methods which Flexner had to adopt to get the facts. 
For 3000 years doctors had possessed that group con- 
sciousness which engineers so sadly lack; even the most 
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Engineers lack 

the group consciousness and 
prestige of the medical profession 
which have resulted in large 
degree from the 1910 survey of 

that profession. Clear understanding 
of the educational requirements, 
function, and proper organization of 
the engineering profession 

is vitally needed, and is the 
purpose of the survey for which 
preliminary studies have 

been initiated. 


By William F. Ryan, President, ASME 


righteous and ethical among them were reluctant to 
disclose the shortcomings of their fellow practitioners to 
Flexner, because he was not a doctor! 7 received later 
numerous honorary MD's for services to the profession, 
but he never studied nor practiced medicine. 

If you believe that our problems are too complex or 
too difficult to remedy, observe the vigor a speed 
with which the medical profession cleaned house, once 
the facts were laid before them. 

The number of medical schools in the United States 
when Flexner made his report was 255, of which only 
one, in Flexner's judgment, was in a class with the 
better medical schools in Europe; 170 of them, which 
would now be described as rackets, were sunk with- 
out a trace. The remaining 85 schools were strength- 
ened and consolidated, so that the total number was re- 
duced to 35. In just a few years American medicine rose 
from the lowest to the highest place among the coun- 
tries which comprise Western civilization. 

The medical profession's rise to its present place of 
high esteem dates from the survey in 1910! 

Now, a trained nurse, after working in close association 
with doctors for many years may acquire much knowl- 
edge and skill, but she does not undertake the practice of 
medicine. If she aspires to be a doctor she goes to 
medical school, serves an internship, and gets her 
license to practice from the State. Neither does a 
biochemist, who has developed a vaccine, start to practice 
medicine even in the limited area to which his vaccine 
applies. Contrariwise, a doctor knows what his job 
is, and he does it. He does not make routine analyses in 
hospital laboratories. He does not develop x-ray 
films, roll pills, or mix medicines. He never does 
anything which a properly trained technician can do for 
him. 

From your own experience, would you say the same 
is true of an engineer? Perhaps when our survey tells 
us who is an engineer and what he does, and we 
undertake to let him do it, we will find that the shortage 
of engineers is not so great as we had feared. 


Enginzering Education 


While the American doctors’ instruction in medicine 
was deplorable in 1910, American instruction in engi- 
neering is the best in the world, alchough that statement 
will 4 challenged even by engineering educators. 
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Your Future Demands .. 


Engineering education in this country can be better-and 
will be better, but for a hundred years America has led 
the world in that field 

One of the world’s keenest observers and finest re- 
porters, The Right Honourable Sir Winston Churchill, 
speaking at the Mid-Century Convocation of M.L.T. 
in 1950, paid a tribute to American engineering schools 


in the following words: “‘We have suffered in Great 
Britain by the lack of colleges of university rank in 
which engineering and the allied subjects are taught 
Industrial production depends on technology, and it is 
because the Americans ive realized this and created 
institutions for the advanced training of large numbers of 


high-grade engineers to translate the advances of 
pure science into industrial my en it is for this 
reason that their output per head and consequent 


standard of life are so high.”’ 

Winston Churchill knew who put radar on a produc- 
tion basis, with equipment designed for effective use by 
ordinary soldiers and seamen, and thereby saved his 
country from destruction. He knew who performed the 
gigantic task of producing fissionable material in 
sufficient quantity for atomic warfare, and thereby ended 
the war. 

Churchill knew that American engineers furnished the 
margin between victory and defeat, not only in the 
traditional areas of military supply, but in the newer 
developments of electronic and nuclear science. As he 
phrased it, we translated ‘‘the advances of pure science 
into industrial technique.”’ 

Science still drops advances into the laps of the 
engineers at a staggering rate, and educators have a 
tremendous task in preparing future engineers. Today 
the mechanical engineer should know the principles of 
nuclear physics and be proficient in electronics. In the 
near future a competent engineer will have to be as 
familiar with electronic computers as he is now with the 
slide rule. Student sections complain universally about 
the rigors of their curricula ‘hey can thank their 
Maker that they are getting their degrees now and not 
in 1967 

Few of us have faced the fact that we cannot do what 
we hope to do in engineering education in four-year 
pend rae 1 There is no room, even in high school, 
for any modern language except English. No time is 
available for the humanities and social sciences which 
professors say their students lack; and still the curricula 
wovide inadequate training in physics and mathematics! 
Rerhape the survey will show how to do all that is 
said to be required in four years, and at the same time 
prepare engineers to hold commissions in the armed 
services; but more probably it will disclose the necessity 
of a radical revision of the basic plan for engineering 
education 

Since Flexner’s survey was completed, undergraduate 
instruction in medicine has disappeared. Is that the 
solution for engineers? Should an engineer first carn 
the AB degree, majoring in mathematics and natural 
science but with a really effective grounding in the 
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humanities and social sciences, and then go on to a 
master's or doctor's degree in engineering? Perhaps a 
master’s degree in engineering and a doctor's in mechani- 
cal engineering are required to give us the kind of an 
engineer educators visualize. On the other hand, we may 
not need many such engineers. The survey will tell. 


Group Consciousness 


Education, at least education in technology, is not our 
greatest problem. The most serious failure has been 
the lack of group consciousness among engineers. Why 
do less than half of all practicing engineers in the United 
States belong to any engineering society? Why do so 
few of those who do belong take active parts in their 
affairs? Why have we only a handful engaged in further- 
ing the professional aspects of engineering? Why have 
less than a third of them accepted the professional 
identification of registration? Why do engineers ask 
in Section meetings: ‘What do you mean by ECPD?” 
“Why does ASME belong to EJC?”’ “What ts the 
purpose of EJC?"’ 


e Why do engineers join trade unions? 

e Are engincers adequately compensated? 

e Are our engineering educators adequately compensated? 

e After stimulating a material increase in enrollment of 
students in engineering curricula, are we in danger of finding 
that we have no one to teach them? 

e¢ How can we make rhyme or reason out of our misbegotten 
conglomeration of registration laws? 

e How can we create a genuine legal status for engineers? 

e How can we develop the auxiliary forces that an engineer 
needs for the efficient use of his talent? 

e How can we induce women to enter our ranks, and how 
can we employ their talents efficiently? 

¢ How can we arrest the proliferation of engineering socie 
ties, and how can we climinate competition, duplication of 
effort, and even conflict among them? 


Organization 


The great question is organization. 

If you were to prepare an organization chart of the 
engineering profession as it now exists, you would 
agree that it would be a good organization for a rabbit 
warren inhabited exclusively by two-headed rabbits; 
whereas an organization chart for the medical profession 
is so logical and efficient that one would suppose it had 
been designed by engineers. We have in being an 
almost exact counterpart of the American Medical 
Association. More than 80 per cent of the doctors 
belong to AMA. Why do less than 10 per cent of the 
engineers belong to the National Society of Professional 
Engineers? 

Perhaps all of our problems, including organization, 
stem from faulty professional education. If engincers 
came out of engineering schools as well grounded in 
professional concepts as they are in technology, solutions 
might be automatic. 

That, too, is a problem for the survey. 

It will be some time before significant progress can be 
reported on the Survey. ECPD and EJC have engaged 
a competent organization to undertake what might be 
called a ‘‘preliminary, preliminary survey,’’ and their 
report is expected at an carly date. In the meantime, 
every member of ASME should take an interest in the 
survey from its inception and co-operate in any way 
possible. 


MECHANICAL ENGINEERING 


HE metals-fabricating picture has been complicated 
by new demands from engineers in the aircraft, missile, 
and atomic-energy fields—and the petroleum industry, 
as well—for materials capable of withstanding high 
temperatures and corrosive environments. 

Titanium, zirconium, tantalum, columbium, and mo- 
lybdenum all have exceptional properties which make 
them desirable for use in newly Scoieaal processes and 
industrial equipment where requirements are too severe 
for ordinary metals and alloys. 

However, these metals have one common undesirable 
characteristic: They are easily embrittled at elevated 
temperatures by contact with even small quantities of 
atmospheric gases such as oxygen, nitrogen, and hydro- 
gen. In addition, they suffer very rapid deterioration 
through oxidation at those temperatures. 

The use of vacuum techniques in melting, heat-treat- 
ing, and joining (including cladding) not only protects 
against contaminating gases, but also promotes the re- 
moval of gases and other impurities in metals pre- 
viously contaminated. This latter characteristic of vac- 
uum metallurgy is termed “‘out gassing.’’ 

The aircraft industry is faced with the problem of us- 
ing metals in service ranges of 2000 to 3000 F in propul- 
sion units and missiles. It is quite possible that vacuum- 
melting techniques will allow the development of a new 
high-temperature alloy which will exhibit satisfactory 
strength at these temperatures and have satis- 
factory oxidation resistance in/ atmospheric gases. In 
the meantime, however, another channel of research is 
being followed in an attempt to use present high-tem- 


Contributed by the Metals Engineeting Division and presented at 
the Semi-Annual Meeting, San Francisco, Calif., June 9-13, 1957, of 
Tue American Society or Mecuanicat. Condensed from 
ASME Paper No 57 SA-95 


Fig. 1 An experimental pressure vessel for chemicals so 
corrosive they could be contained only by noble metals such 
as silver, gold, and platinum. High-vacuum brazing permitted 
'/\, in. of fine silver to be integrally and continuously bonded 
to | in. of austenitic stainless steel. This experimental vessel 
proved the practicality of silver-clad steels for the chemical 
industry. 


Fig. 2 Cross sections of 180-deg bend tests on ordinary 
vacuum-pressure-clad steel, demonstrating the continuity and 
strength of the bond. The sections have been polished and 
etched. Corrosion-resistant metals are vacuum bonded to the 
base metal as a flat plate which can then be formed into shapes 
and welded. 

Fig. 3 Vacuum-clad steels are a new industrial material. 


This vacuum-pressure-clad 91-ft tower is made of carbon 
steel to which monel has been vacuum bonded. Additional 


metals which have been clad to steels successfully by vacuum 
techniques are: titanium, zirconium, tantalum, molybdenum, 
silver, gold, platinum, aluminum-bronze, copper, lead, and 
beryllium-copper. 


By R. C. Bertossa 


Stanford Research Institute 
Menlo Park, Calif. 


“Age-Old Art of Brazing,” 
combined with vacuum techniques, 
produces new structural materials 
for corrosive-chemical containers 


and for high-temperature flight — 
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perature metals to greatest advantage. This phase in- 
volves the development of oxidation-resistant claddings 
for metals such as molybdenum, tungsten, tantalum, 
columbium, and others, in order that they may have pro- 
tection in high-temperature service while their excep- 
tional high-strength properties are utilized. 

Vacuum cladding — to present the greatest po- 
tential for solution of this problem, and research on it is 
now in progress at Stanford Research Institute and other 
high-temperature metallurgical research centers. 

In the chemical industry, advanced process designs 
called for process and containment call to withstand 
variations between high positive pressures and partial 
vacuums at clevated temperatures. The chemicals in- 
volved were extremely corrosive and could be contained 


Fig. 4 Liquid-flow channels for the wall of a hypersonic wind 

pon plate 
In this process, a vacuum 
created within the multimetal assembly eliminates contamination. 
Outside atmospheric pressure forces the bonding surfaces = 
For this 


tunnel. Grooves were machined into one plate, anc 


was vacuum brazed over the grooves. 


gether, resulting in a uniform, high-strength braze. 
cooling plate, stainless steel was bonded to carbon steel. 


only by certain noble metals such as silver and gold. 

The solution appeared to be a continuously bonded, 
high-strength clad layer of noble metal on less expensive 
backing materials such as carbon steels or stainless steels. 
Discontinuously bonded noble-metal liners had been 
tried and proved unsatisfactory in that heat, and pressure 
variations while the vessels were ‘‘on stream’’ caused 
failures in the noble metal liner, which in turn allowed 
highly corrosive liquids to contact the backing steels. 

An initial experimental vessel over 20 ft in length, 
with in. af silver integrally and continuously 
vacuum bonded to | in. of austenitic stainless steel, was 
produced, Fig. 1. The technique used was an adapta- 
tion of the patented “‘Hortonclad’’ vacuum-cladding 
process for producing high-strength clad plates for sub- 
sequent fabrication into pressure vessels. 

The Hortonclad process is, in essence, a method of 
cladding one or more metals on another similar or dis- 
similar metal, using selectively applied high vacuum at 
the bonding interface during the entire ton th and heat- 
treating cycle. Since the vacuum is drawn only on the 
central area of the assembly where actual bonding is to 
take place, an expensive vacuum furnace is not re- 
nel, and the outside atmosphere is utilized to attain 
highest strength and uniformity of bond by causing it 
to be prone on the assembly or ‘‘pack’’ at elevated 
temperatures. 

Atmospheric pressure is aided by increased atomic 
mobility of the parent metals at elevated temperatures 
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to gain optimum bonding interface conformity. The re- 
sulting clad plate can be bonded effectively over areas of 
1000 sq ft or more in one operation, and meets ASTM- 
ASME specifications for clad plate for pressure-vessel 
use. It subsequently can be formed into shapes and 
welded by ordinary techniques for welding clad metals. 

The initial noble-metal clad vessel mown ee for chem1- 
cal service proved satisfactory and made the use of 
silver-clad steels practical and economical. 


Industrial Applications 


Lest the impression be created that this technique 1s 
applicable only to unusual metals and designs which can 
be produced in no other manner, attention is called to 


Fig. 5 Photograph of an x-ray negative which was used 
to examine the continuity of bond in an area of the wind- 
tunnel wall where a viewing port would be installed. 
In this vacuum-pressure brazing, the vacuum is drawn 
only within the assembly, where actual bonding is to 
take place. Hence an ordinary heat-treating furnace 
can be used. X-ray shows a sound, continuous bond. 


commercial operations in which corrosion-resistant 
metals are vacuum clad to ordinary steels. There are 
large vessels now in chemical, petroleum, and paper- 
pulping service, fabricated from vacuum-clad stainless 
steels, monel, nickel, and inconel. All these materials 
are applied on —— low and medium-carbon steel 
backings. Fig. 2 shows test bends, illustrating the con- 
tinuity and strength of such vacuum bonds. 

A tower made from vacuum-clad plates for the petro- 
leum industry is shown in Fig. 3. 

In a hypersonic wind tunnel now under construction 
on the West Coast, intricate webs of liquid-flow chan- 
nels had to be built into the walls '/, in. from the inside 
tunnel surface. These channels were to dissipate heat 
to avoid warpage in the tunnel structure which would 
cause distortion of air-flow patterns. A new type of 
steel plate containing a network of channels hed Ge be 
produced. 

Vacuum-brazing techniques solved this problem. An 
intricate pattern of grooves was machined into a flat 
plate, and then another flat steel plate was vacuum brazed 
over the grooves, Fig. 4. 

Fig. 5 1s a photograph of an x-ray negative which was 
used to examine the continuity of bond in the area where 
a viewing port will be installed. shows 
the quality of high-strength vacuum-brazed bonds. 

When higher speed requirements for aircraft neces- 
sitated change-overs from aluminum to stainless steels 
in airframe and skin construction, higher density metals 
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Fig. 6 Experimental stainless-steel honeycomb section (Solar Aircraft Com- Fig. 7 Cross section of a 1000-lb high-vacuum 
pany). Thin stainless sheets are brazed into honeycomb sections of various furnace, in closed position. The 9-ft-long melting 
designs to produce lightweight structures of great rigidity and strength. The chamber becomes sealed when the carriage, moving 
changeover from aluminum to stainless steels in high-speed, high-temperature to the right, brings it against the cover which contains 
airplanes demands such new structural elements. Vacuum-brazing techniques the casting mold. Great areas for additional pro- 
will play their part in the transition to commercial production, making possi- ductive research exist in the field of vacuum melting, 
ble strong, uniformly brazed sections. joining, and heat-treating. 


had to be designed to allow maximum structural strength 
with an absolute minimum of weight. Aircraft en- 
gineers came up with the brazed, so-called honey- 
comb structural sections, Fig. 6, in which thin stain- 
less sheets are used to produce a light-weight section of 
great rigidity and strength. 

The brazing problems here are increased by the neces- 
sity for brazing intricate shapes made of thin sheets. 
This is a process which is as yet in the development 
stage; however, it is predicted that vacuum-brazing 
techniques will play an important part in solving the 

roblems of transition into commercial production. 

he ability consistently to produce strong, uniformly 
brazed honeycomb sections of various p Ps on a 
production basis will mark an important milestone in 
aircraft-engineering progress. 


Summary 


The following characteristics and advantages of vac- 
uum-metallurgical techniques illustrate how well suited 
they are for handling high-temperature metals: 


1 High vacuum effectively excludes atmospheric gases 
during the time the metal is at elevated temperatures. 

2 It can actually break down and remove oxide films 
previously buile up on certain metals, cleaning and de- 
oxidizing the surfaces of the metals. 

3 Many nonmetallic, some metallic, and most gaseous 
impurities are scavenged from metals, upon both vacuum 
melting and heating under vacuum without melting. 

4 In brazing of metals, vacuum techniques exclude 
oxidation from the interfaces, allowing uniform and com- 
plete bonding without fluxes. Vacuum can be used also 
to exert very high uniform pressures on the bonding inter- 
faces, bringing them into intimate contact and thus in- 
suring a uniform cross section of bond and highest joint 
strength with a minimum of brazing alloy. 
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5 Inall operations, vacuum methods produce products 
which are bright and clean and, in many cases, need no 
further finishing prior to marketing 


It should be brought out that many of the more com 
mon metals, such as stainless steels, carbon steels, and 
nonferrous metals produced by ordinary methods have 
proved unreliable for newer process applications in which 
optimum propertics, with small allowance for safety 
factors, are required. The metals, produced by ordinary 
production practices, normally contain defects such as 
segregations of nonmetallics, voids, entrapped hydrogen, 
and other gases. When these defects and impurities 
have been removed by vacuum-melting and/or heat- 
treating, these common metals and alloys show remarka 
ble increases in strength and other desirable properties. 
Vacuum-melted common metals are now gaining in use, 
since, for an increase in cost of but a few cents per pound, 
metals of much greater homogeneity and much better 
properties can be obtained. 

On the other side of the ledger, handling problems in 
vacuum metallurgical work 1s somewhat complicated 
equipment is intricate, Fig. 7, and skilled meticulous 
operators are required to produce, heat-treat, join, and 
decontaminate the metals. These particular problems 
are being resolved rapidly. Many commercial vacuum 
melting, heat-treating, and joining units are now in 
successful operation, and it can be said that the tech 
nique is now becoming an important modern industrial 
tool. 
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Corportaion, North Chicago, III 
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Fig. 1 Slot-type belt feeder 


Tue long tapered slot in a typical slide-plate-type 
helt-feeder hopper tends to make the entire aa of 
the bin “‘live,’’ providing an effective blending within 
the bin itself, by reclaiming the bin contents across the 
major bin width. This 1s particularly advantageous 
with ore, since it tends to segregate into fine and coarse 
fractions when discharged into a storage bin. The slot- 
type bele feeder, Fig. 1, reclaims the bin contents and 
blends the segregated fractions. 

The long slot also provides the least chance for arching 
across the feeder opening, a disadvantage of circular or 
square bin openings which tends to stop Seeding 

The circular or square opening also increases material 
segregation by providing a point draw-off which usually 
concentrates one fraction or the other, sometimes alter- 
nately, during the operation. This causes variations in 
size, assay value, grinding characteristics, and metal- 
lurgical response to process steps 

Slot-type belt feeders have been manufactured in two 
different designs, the slide-plate type, and idler type, 
with both flat and troughed idlers. The basic design 
considerations are relatively simple, and easily applied. 


Basic Design Considerations 


First, the weight of the ore supported by the bele 
on this type of feeder can be determined with sufficient 
accuracy for design purposes by the use of the formula 
shown in Fig. 2 

The average height of the ore depending on the open- 
ing for support is twice the width, although different 
materials develop different compressive strengths, and 
therefore would have different constants. The pressure 
supported on the belt is also independent of the height 
of the ore. Experience to date indicates that the con- 
stant 2 in the equation ts sufhiciently conservative for 
most purposes 


Ore Pressure on Belt 


Many factors undoubtedly influence the ore pressure 
on the belt. Some of these include: (4) Specific gravity 
of the solids; (4) per cent voids in the material; (c) 
particle size and size distribution; (d@) moisture content; 
(¢) particle shape, (f) retention time within the bin; (g) 
temperature; (4) slope of the retaining hopper sides; (1) 
chemical activity of the material; (7) method of loading 
the bin. 


Contributed by the Materials Handling Division and presented at the 
Semi-Annual Meeting, San Francisco, Calif., June 9-13, 1957, of Tne 
Amunican Socrrry or Mecuanicat ENowrers. Condensed from ASME 
Paper No. §7--SA-87 
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Other factors may exist which have a subtle influence. 
For some of the latest work investigating this field see 
the references given below. 


Sizing of Belt Feeder and Slot Opening 


The sizing of a belt feeder and slot opening in the bin 
is dependent upon a number of design considerations, 
iodeiiias: (a) Intended use of the feeder; (6) type of 
material; (c¢) particle size; (d) average moisture con- 
tent; (¢) bin size, shape, and capacity; (f) feed rate; 
(g) dimensions of space available a feeder installation. 

Feeders which are intended to handle coarse material 
between the dumping pocket and primary crusher are 
designed quite differently than feeders intended for blend- 
ing and feeding secondary ore to a grinding circuit or 
furnace charging. 

Feeder-belt width is generally set so that the desired 
tonnage can be handled at a belt speed not to exceed 50 
fpm. Hopper and belt width is also generally a function 
of the maximum particle size. A feeder should not be 
“throttled’’ in hopper width or gate opening to less than 
3 maximum vain diameters, as at dimensions below 
this minimum, particles may bridge the opening and lock. 


Belt Pull 


Bele pull is made up of a number of different factors 
including: (a4) The friction between the belt and the 
slide plate or idlers; (6) the friction between the ore and 
the belt; (c) the friction of the ore on the sides of the 
hopper and skirting; (d) the shear forces of the ore 
column at the gate-regulating depth; (¢) the pulley and 
bearing friction of the feeder terminals 

Since each factor is difficult to evaluate separately 
and is often variable for one material, the practice to date 
has been to use a total coefficient of friction for the 
system. This coefficient is multiplied directly by the 
total calculated weight of the ore resting on the belt and 
results in the effective belt pull. 

Slot-type belt feeders which are designed properly with 
the hopper width and gate setting not less than 3 maxi- 
mum particle diameters, usually will have a total coeffi- 
cient of friction between 0.3 and 0.6, depending upon 
whether the belt is carried on idlers or slide plate, the ra- 
tio of slot length to width, and gate opening. A con- 
servative average coefficient for slide-plate feeders is 0.5. 


Flow of Solids in Bulk Handling Systems,"’ by A. W. Jenike, pre- 
sented at AIME Minerals Benefication Division Meeting, San Francisco, 
Calif., September 24, 1954 

Bulletin of the University of No. 64, Utah Engineering Experi- 
mene Station, 1954, by A. W. Jenike 
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Fig. 2 Average ore height depending on the opening for 
support is twice the width 


Reducing Belt Loading 


Belt loading can be reduced, usually when slots are 
over 15 ft long, by placing a beam in the bin parallel to 
the feeder axis at a height above the opening, sufficient 
to support part of the ore volume. Passages around the 
beam Fhould not be less than 3 diameters of the largest 
particle. 

The addition of shelf angles within the bin hopper is 
another technique. This, in effect, narrows the slot 
opening, and protects the hopper sides by providing a 
shelf of ore which takes the wear. Shelf angles should 
be applied with caution and raised in the yr of 
belt travel. The lowest point of the angle (back end) 
should be at least 1'/. max particle diam above the belt. 


Other Design Considerations 


Belt Speed. Belt speeds can vary from almost 0 in. 
per min to as high as 50 fpm. In general, slide-plate 
construction is suitable for speeds of 0 to 25 fpm and 
idlers are most satisfactory for speeds from 25 to 50 fpm. 
Slot-type feeders are as with belt speeds as Soe 
as 5 to 6 in. per min and up to 50 fpm. 

Slide-plate-type feeders are particularly suitable for 
use with ores which are dusty, or so wet they tend to 
flow, since the slide plate supports the belt in a perfectly 
flat plane and makes skirting most effective. 

Gate Openings. Gate openings on belt feeders are 
analogous to hydraulic orifices and can be expected to 
discharge from 0.6 to 0.8 the theoretical gate area de- 
pending on the characteristics of the material. This, of 
course, requires a correspondingly greater gate opening 
or belt speed to correct for design tonnage. 

Power Requirements. Installed horsepower for this type 
of feeder is surprisingly low, often much lower than 
for other commercial feeders. Feeders are in operation 
which have slot openings up to 14 ft long feeding up to 
20 tons per hr of 1-in. ore using a 1'/o-hp motor, Other 
tonnages and slot sizes use correspondingly low power. 

Hopper Design. Hopper design and skirting require 
careful consideration and a few precautions to insure a 
satisfactory final result. Long slot openings, of course, 
impose some special structural problems on the designer 
The hopper must be rigid so that no bin-loading stresses 
are transmitted to the belt. The hopper also must be 
tapered so as to reduce side friction to a minimum and 
make skirting self-cleaning. Skirting must be designed 
carefully to prevent belt chafing and undue friction. 

Skirting which can be adjusted or replaced without 
emptying the feeder, is very desirable. The clearance of 
skirt-supporting structure, shoulders, and so on, must be 
sufficient to prevent locking particles under these parts 
and chafing the belt. 
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Belt Life 


Feeder belts need special consideration to insure a long 
trouble-free life. Slide-plate belts are generally specified 
with no rubber cover on the underside. Duck facing 
reduces the friction between the slide plate and belt to 
a minimum and will give a surprisingly long life. 

Top covers on belts are generally heavy, with '/, 
in. thick common for ore up to 2'/, in., and '/s or °/s in. 
thick for ore up to 12 in. Belts with breaker-strip and 
shock-pad top covers are particularly well adapted. 

Bele plies are seldom lt 5, and maximum is about 
8 or 10. The number of belt plies ts more often a func 
tion of rock size than belt tension. Slide-plate-type 
feeders should have a minimum of | ply and preferably 
2 plies which can be worn away without destroying the 
bele strength. Belts should be endless vulcanized to 
prevent material from working through onto the slide 
plate or return belt. This imposes special consideration 
of the feeder design to allow the use of endless belts. 
Belt lacings can be used, but will wear out very rapidly 
compared to the belt. The new rayon-cotton belts are 
well adapted to feeder use since they are very flexible 
and can be applied successfully to feeders with an allow 
ance as low as 3 in. of head-pulley diameter per ply in the 
belt. An allowance of 4 in. per ply is considered suita 
ble for standard cotton belts, 

Feeder-head pulleys are usually rubber lagged, prefera 
bly with the lagging vulcanized to the pulley and 
ribbed in a herringbone pattern, particularly for wet 
applications. Tail pulleys on i aaa are usually the 
same diameter as the head pulley and preferably of the 
self-cleaning type. 


Feeder Drives 


Feeder drives are often gear motors coupled directly 
to the head shaft; however, low-speed feeders sometimes 
require bull gears and jack shafts. When exposed 
gears are used they should be generously proportioned 
and usually operated without lubrication. Slot length 
to-width ratios generally vary from as low as 2'/:1 up 
to 15:1 with a few exceptions even higher. Slots up to 
30 ft long have operated successfully under large bins. 

Hopper gates pine designs are commonly used 
including double rack-and-pinion plate gates, segmented 
arc gates, removable-bar gates, fixed and removable 
louvers. 


Conclusions 


Slot-type belt feeders are claimed to offer the designer 
taced with difficult materials-handling problems some 
very distinct advantages: 


1 The slot-type belt feeder is a dependable feeding 
mechanism and will continue to feed materials which 
cannot be fed successfully by other means 

2 The slot-type feeder, properly designed, can blend 
ore within one bin to a remarkable degree 

3 The initial cost is usually 60 to 80 per cent of the 
cost of comparable feeders. 

4 Maintenance is almost negligible with belt life 
from § to 15 yr or more. On one installation handling 
run-of-mine rock a belt feeder replaced an apron feeder 
with a resultant savings of approximately $1200 per yr 

5 Power consumption is usually less 

6 This type of feeder, because of its low power and 
dependable operation, lends itself to automatic control. 
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Computer-Controlled Shipping Center 


Inreoratep data processing has been utilized for a 
new approach to inventory control, production sched- 
uling, storage, and the orang customers ‘orders at 
the Bucyrus (Ohio) Shipping Center of the Timken 
Roller Bearing Company. Designed and built within a 
year’s time, the Shipping Center now handles 95 per 
cent of the Timken Company's bearing shipments cen- 
tralizing operations through several 
plants. Over 10 million pieces are handled and shipped 
cach month by the packaging and handling equipment 
in the highly mechanized warehouse. 

The new Shipping Center is a one-story 560-ft-long by 
240-ft-wide building providing 140,000 sq ft of floor 
—_ There are six receiving docks, 12 truck-loading 
docks, and two railroad-loading docks. 

The building is rectangular with about */,; of the floor 
space being used for the storage of bearings and bearing 
yvarts. The other third is utilised for packaging, pack- 
ing, and shipping operations. Approximately 12 to 15 
million cups and cones are kept in stock at all times, rep- 
resenting about a month's supply of bearings at the 
present rate of use. 

The other important tool in this system is the IBM 
650 Computer located in the Canton, Ohio, office. The 
major task of the computer is to keep track of inventory, 
scheduled production, and unshipped customer orders. 
This makes it possible to determine quickly whether or 
not a customer s shipping date request can be met. 

In addition to the computer, other modern office ma- 
chines linked together make a completely integrated 
system so that all related records can be made with a 
maximum use of machines and a minimum of manual 
effort 

Product is received and stored by a system of convey- 
ers, lift trucks, and special equipment with a minimum of 
handling. 

The IBM 650 Computer keeps track of inventory, 
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scheduled production, and unshipped customer orders. 

The information that goes into the computer is: (4) 
The previous day's balances of pieces on order, pieces in 
inventory, and pieces scheduled for production; (6) 
pieces placed in inventory on that day; (c) new orders 
received that day; (d) changes in existing orders; (¢) 
orders to be shipped in the near future for which pieces 
have to be allocated; (f) changes in manufacturing 
schedules. 

The answers from the machine as punched on IBM 
cards are: (@) Orders to be shipped in more than 14 
days; (6) orders for which pieces have been allocated 
that day; (c) unallocated orders; (d) new balances of 
orders, manufacturing schedules, and inventories. 

These answers ascertain the situation at the close of 
each day showing what will have to be shipped, and how 
many pieces are on hand or expected to be on hand so 
shipments can be made. The IBM 650 requires less than 
2 sec to calculate all the answers for an item. 

A Scheduler’s Reference Report is prepared each day 
which shows pertinent data on every inventory item. 
The data include: Pieces on order for the current and 
next four months, the number of pieces in inventory, 
manufacturing schedules which may be past due, or are 
for the current month, and the next month. 

Every item has two numbers to describe it. They are 
the Timken-bearing part number and the item number 
which translate the Timken-bearing part number into 
a ‘‘language’’ that can be used in the computer, by the 
Shipping Center, and throughout the entire system. 

he Shipping Center operates on a three-shift basis. 
During the midnight shift product is pulled for the next 
day's shipment. Bearings are received, stored, pack- 
aged, ached. shipped, and billed during the other two 
shifts. 

All bearings and parts are ayes agg by truck and 
arrive at the Shipping Center on pallets. Timken Com- 
pany trucks make regularly scheduled runs to the Center 
loates the various production plants. 
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The storage area is divided into three sections for 
pallet, box, and bin lots. Full paliets, consisting of 
the same part number, are stored in the pallet section. 
The box area receives full boxes, and the bin area is 
used for a storage of the less-than-full-box lots. 

A lift truck unloads pallets from vans at the receiving 
docks. Full pallets, those of the same part number, are 
taken by the lift truck directly to the pallet storage 
section. Mixed pallets are placed on the conveyer by 
the lift truck a moved to the pallet unloader which 
mechanically unloads the boxes and stacks the empty 
pallets. 

The unloaded boxes pass the IBM key punch operator. 
The operator controls the pallet unloader and conveyers 
that lead to the storage areas. 

There is an IBM location card for every vacant space 
in the storage area. The IBM key punch operator 
yunches the item number and quantity in cach box on the 
BM location card. This serves as the basis for moving 
items to the storage sections. 

After the location cards have been inserted, the boxes 
move to one of three switches to be directed to a chain 
floor conveyer serving only the box storage area. The 
key punch operator can direct the flow of boxes from her 
station by means of electric buttons. 

Once in the aisle, the boxes are lifted by the box-lift 
truck from the chain floor conveyer and placed in the 
proper location as indicated on the card. 

Each space in the three storage areas has a 7-digit loca- 
tion mole consisting of three parts. The first two num 
bers identify the row. The second group has three 
numbers which represent the section in that row. The 
third group has two numbers which indicate the bin in 
the section. 

Product stored in pallet lots is handled by lift trucks 
and not by conveyer. The pallets are assigned a location 
in the same manner as the box lots. 

Less-than-full-box product 1s routed to the bin-stor- 
age area by the key punch operator at the conveyer. No 
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Shipping center plan permits 
material to flow from left to right. 
Horizontal lines indicate the 
storage area, right. 

The transfer station is in the 
center of the packing and 
shipping area on the left. 
Standard-packing lines are below 
the transfer station. 

Other specialized-packing lines 
are in the surrounding area. 


A specially designed box-lift truck (1) lifts 
boxes from the floor conveyer to the proper 
bin. Chain floor conveyers (2) carry the 
product from the box-storage area directly to 
the transfer station. The conveyer makes a 
180-deg turn (3) as it begins the ascent to the 
transfer station, 5 ft above the main floor level. 
Boxes and parts of boxes travel on conveyers 
leading from the transfer area to the proper 
order-packing line (4). Boxes travel to the 
acking benches shown in the foreground (5). 
Jefore a shipment is loaded on a truck, it is 
banded, demagnetized, and weighed (6). 
Portable conveyers can be placed inside the 
trailers, making the loading procedure quick 
and easy. Pallet loads can he transferred into 
van bodies by pallet-lift trucks. 
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conveyers run through the bin-storage area. The pieces 
are placed on small trailers to be pulled by electric scoot- 
ers to the right location. Location, again, is assigned 
in the same way as for box lots. 

Before the location cards are placed in the tub card 
file, duplicate cards are made and sent to Canton to serve 
in the IBM 650 Computer as inventory receipts and for 
other controlling records. 

In assembling shipments the allocation cards are used 
to select the location cards for the pallets, boxes, and 
bin product needed to make the shipments. Marked on 
the card, now called the ‘pick ticket," are the 
number of pieces, the packing line, and station where 
they will be sent, and the packaging code number. 

Picking tickets are arranged according to location in 
the aisle, and placed in a holder at the head of the proper 
aisle. The operator can pick the product in one pass 
down each aisle. 

Picking the product is essentially the reverse of the 
storage method. All box or bin lots travel by conveyer 
to the central transfer station to be distributed to differ- 
ent packaging or packing arcas 

The transfer station ts Seased in the center of the pack- 
aging and packing area about § ft above the floor level 
Attendants read the picking tickets as the product ar- 


Desk-Side Electronic Computer 


A pusk-sipe electronic computer about the size of a 
spinet piano, which can handle problems ranging from 
insurance premium computation to jet aircraft design, 
was iimeihatel recently by International Business Ma- 
chines ¢ orporation This computer, the IBM 610 Auto- 
Point, is mounted on wheels, and can be rolled from one 
location to another to perform some of the tasks = 
viously fed to larger electronic calculators, including 
those in the $1 million or more class. The 610 will 
lease for $1150 a month, or may be pure hased for $55,000. 
Outstanding features of the new computer are automatic 
positioning of the decimal point and simplicity of opera 
tion. 

The 610 Auto-Point Computer, it was pointed out, 
will probably find its most widespread use in engincering 
laboratories. For example, at a press demonstration, 
the 610 tackled computations involved in the trail de- 
sign of a power transformer. Previously, an engineer 
working with a desk calculator required six hours to 
solve the problem. The 610 had the answer in less than 
20 min. In solving other problems, the machine has 
demonstrated that it can do the work of up to 60 desk 
calculators. The computer is capable of 214 additions 
or subtractions, and §2 divisions or multiplications a 
minute. 


Operator checks arithmetic unit of 
IBM's new 610 Auto-Point Computer, 
a powerful desk-side machine that 

can solve many of the problems now 
being handled by large-scale elec- 
tronic computers. An outstand- 

ing feature of the machine is auto- 

matic positioning of the decimal point. 
Results of computation are printed out 
by an IBM electric typewriter, center. 
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rives at the transfer station, and distribute product to 
special packaging, export line, service sales line, military 
packaging line, or directly to the packing benches. 

Ful nallete are pulled by a lift truck, and taken directly 
to the packing area. If special packaging is required, 
other than the standard packaging all bearings receive, 
the pallet must be unloaded and boxes routed through the 
central transfer station. 

Box and bin lots that require special packaging, as 
ordered by the customer, are routed from the transfer 
station to that area. Bench loaders sort the product to 
one of the 35 packaging benches along with a supply of 
cartons and wrapping paper. All assemblage ts made 
during the midnight shift. When the morning shift ar- 
rives, the benches are full of product ready to be packaged. 

The Shipping Center system is flexible enough to 
handle rush or emergency orders. Since the Center op- 
erates most efficiently on set schedules, emergency orders 
can be filled during a set time each day. 

The changeover to the new system was completed 
during a 2-week inventory shut-down less than 1 yr 
after initial plans were formulated. For a period of 1 
week, 70 truck loads of bearings a day arrived at the 
Center. The huge transfer was completed in a relatively 
smooth manner. 


The 610 ts a high-speed, general-purpose machine 
embodying many features— including a magnetic drum 
‘“memory'~-normally found only in giant electronic 
data-processing systems. The 610 is completely self- 
contained, from initial “‘programming’’ (feeding the 
computer its working data and operating instructions) 
to final output on punched tape or an IBM high-speed 
electric typewriter. The computer requires no air-con- 
ditioning. 

Other outstanding features of the new computer are 
case of programming and a flexibility which makes it 
applicable in a wide range of problem areas. Some of 
the jobs the 610 can handle are: Bridge and highway 
design; stress, flutter, and vibration analyses encoun- 
tered in jet aircraft design; sales forecasting; matrix 
arithmetic involved in communications circuit design 
problems; actuarial computations; reduction of test 
data for guided missile performance studies; cam de- 
sign and performance analysis for industrial equipment 
manufacturers; and heat-transfer calculations for the 
petrochemical industry. 

Of note is the 610's ability to accept sentence-type in- 
structions composed of any number of individual com- 
mands, causing the machine to execute entire functional 
operations such as the computation of the square root of 
a sum, and the printing and punching of the answer. 

Once the 610 has been given a program, or set of 
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instructions, for the solution of a certain type of prob- 
lem, the program may be used over and over again. 
All the operator has to do is insert data into the ma- 
chine, which will process it automatically. 

The Auto-Point Computer takes its name from its 
ability to provide automatic decimal point control. 
To do this, the operator has only to throw a toggle 
switch to assure that the decimal point is positioned 
correctly throughout all computations and in final re- 
sults. 


Boron Fuels 


ACCELERATED rates of consumption, and the premium 
placed on weight by transonic aircraft and missiles 
have stepped up the search for more efficient fuels, with 
implications for many types of combustion engines. 

Articles by R. A. Carpenter of Midwest Research In- 
stitute in Industrial and Engineering Chemistry, and by 
Hugh Harvey of the Shell Oil Company in the SAE 
Journal, have outlined some of the requirements. 

Oxidation in the broader sense of the term is the basis 
of most combustion reactions. Nitric acid, hydrogen 
peroxide, and ozone are favorite substitutes for oxygen, 
and there is at least one high-performance aircraft 
flying today that uses nitric acid and kerosene as the fuel 
combination 

Fuel-oxidizer combinations are usually rated in terms 
of specific impulse, which equals the pounds of thrust 
available per pound of fuel consumed per second. Other 
desirable properties are high heat of combustion, and 
low atomic weight. The maximum flame temperature 
is limited by the ability of the construction materials to 


Industrial-Engine Analyzer 


HAND-PORTABLE, multipurpose industrial-engine 
analyzer made by the Sperry Gyroscope Company dis- 
plays pictorially the information formerly obtained from 
as many as three electronic instruments to give a com- 
plete, cost-cutting look at the inner mechanical func- 
tioning of complex industrial engines, while in operation 
It enables operators and maintenance men to monitor 
reciprocating engines whether spark-ignited or diese] 
to keep them operating at Continuous peak efficienc y 
It also detects and pinpoints malfunctions as they de 
velop within engines. 

Sperry’s lightweight analyzer accurately monitors 
engine operation, providing three types of data: Igni- 
tion, vibration, and pressure 

Nine natural gas transmission companies and one 
chemical company already have ordered the equipment. 


withstand the temperature. Also, the specific heat of 
the products should be low, which means that simple 
molecular structures should be present in the exhaust 
products. The elements of lowest atomic weight in the + 
fucl-oxidant system make the most efficient exhaust gas e 
because a given mass of low-molecular-weight gas will 
contain more molecules than one of a higher molecular 
weight, consequently, use of a low-molecular-weight 
gas will result in a greater expansion in the nozzle of the 
engine, and therefore a higher velocity in the exhaust 
gas. ; 

Compounds of hydrogen, lithium, sodium, beryllium, 
magnesium, aluminum, silicon, and boron all have a 
higher heat of combustion than gasoline. Of these, 
only compounds of hydrogen and boron meet the tests 
of y emer characteristics, properties, and availability. 

Lithium ts almost as abundant as zinc, but its ores are 
dilute, and there are few good ore deposits. Beryllium 
compounds are ruled out by the difficule metallurgy of 
the ores, demands for nuclear energy uses, and toxicity 

Of all the possibilities, the boron hydrides seem to 
have the most promise. Boron ores are concentrated, 
and recovery is easy and inexpensive. Diboranc, ByH¢, 
is a gas, however, it polymerizes into higher hydrides 
such as BsHy, a liquid, and BwHy, a solid Alkyl bo 
ranes increase the number of molecular types for consid 
eration. 

Synthetic chem‘stry will undoubtedly play a major 
role in the development of boron fuels by providing a 
large number of new compounds of the appropriate cle 
ments on which to base structure-property correlations, 
From these should emerge a fuel with most of the de- 
sirable handling properties, plus an inherent high heat of 
combustion. 


Widespread use is expected throughout the natural gas, 
chemical, petrochemical, and other industries where 
large reciprocating engines are used 

Early tests of a prototype analyzer, which used only 
two (ignition and vibration) of the three types of data 
supplied by the advanced production equipment, proved 
its ability to save approximately $4800 a month for an 
industrial plant using 80 natural gas engines 

The analyzer, employing a highly specialized oscil- 
loscope, probes the inner recesses of engines, and presents 
functional information in picture form on a 5-in. cathode- 
ray screen 

Simplicity of operation and easy interpretation of 
visual clectronic patterns portrayed on the screen readily 
make it a line operator's “‘tool,’’ as well as an engineer- 


ing aid. A qualified operator can use the industrial- gear 
engine analyzer competently after a few hours of instruc- hae a 
tion. 


A 46-\b portable industrial-engine 
analyzer uses ignition, vibration, 
and pressure data, picked up by five 
quickly made connections, to give a } 
complete picture of the operation of any } 
reciprocating engine without shutdown 


1047 


} 
a 


Simulating the “Thermal Barrier” 


At supersonic speeds, air vehicles must withstand 
temperatures above 2500 F. To investigate and over- 
come structural limitations, the Westinghouse Electric 
Corporation has developed a complete clevated-tempera- 
ture test facility. The facility can create 2500 F 
temperature in 12 sec to enable aircraft builders and 
designers to pretest structural parts and whole aircraft 
in simulated flights through the thermal barrier where 
metals distort, melt, or vaporize completely 

Heating of the aircraft surface through friction and 
compression of the air is related to the difference between 
the effective air temperature and the skin temperature of 
the vehicle. Under transient flight conditions, the 
temperature of the aircraft varics with time. Because 


heat flow is variable, the temperature distribution 
throughout the aircraft is uneven. This condition 
results in differential thermal stresses arising in the 


structure which are upon aerodynamic 
structural loads. An clevated-temperature test facility 
simulates all of these load effects in conjunction with the 
differential thermal stresses. The Westinghouse equip- 
ment is used to arrive at solutions of thermal-transient 
distribution throughout different types of aircraft 
structures 

Banks of quartz infrared lamps are used as the heating 
source. Each lamp is rated at 1000 watts, 240 volts, and 
is Operated, in many cases, at 440 to 480 volts. These 
lamps operate satisfactorily at 600 volts and up to 900 


volts, if necessary. In addition to the 10-in., 1000-watt, 
240-volt nominal rating lamp, 2500-watt, 480-volt and 
§000-watt, 950-volt lamps are available. These lamps 
have an extremely rapid warm-up time. 

Induction-heating equipment can also be used as the 
heating source. Actually, surface heating with power 
inputs of 150 to 705 kw per sq ft is possible with radio- 
frequency induction-heating equipment. 

he effective heating voltage impressed across a fast- 
response, variable-resistance load 1s controlled by the 
ignitron unit which provides a rapid response and a 
broad range of power control for the large number of 
infrared lamps. 

This equipment has an extremely high short-time 
overload capacity. Current ratings of 3000, 1600, and 
1200 amp at 3, 15, and 25 sec, respectively, are achieved. 
Each short-time rating can be followed by a continuous 
rating of 300 amp. 

The response of the power control is rapid. For a 
change in control voltage the effective output voltage 
squared (heating effect into a constant resistance load ) 
attains 63 per cent of its final value in 0.02 sec. 

A high-speed temperature recorder transcribes the 
temperatures of the control zones of the aircraft or missile 
under test. At present, the temperature recorder is 
calibrated for thermocouples in a temperature range from 
-350 F to +2650 F. Chromel-alumel thermocouples 
used with this equipment are provided in three ranges, 
— 350 to 650 F, zero to 1000 F, and — 350 to 2650 F. The 
temperature-sensing and recording equipment incorpo 


<4 The model shown in the first photograph was used to 
demonstrate the rapid rate of jompenmase increase that is pos- 
sible on structures placed under the infrared lamps. Actually, 
in normal use, the facility is used to test full-scale air frames and 
components. The test facility is capable of reaching tem- 
peratures of 2500 F or higher. The other photos were taken 
at l-sec intervals beginning at 2 sec and ending at 6 sec. 


ELECTRICAL 
, POWER 
IGNITRONS 
J REGUL ATOR Elevated- 
structures 
— HEAT test facility 
TEMPERATURE COUPLE {ONE CONTROL 
RECORDER ON 
RETRANSMITTER SPECIMEN 


Elevated temperature test facility installation located at West- 
inghouse Electric Corporation's East Pittsburgh plant. This 
system can operate up to 2500 F. This equipment includes 
ignitron power controller, lamps and reflectors, temperature- 
sensing equipment, and a precision regulator to regulate time 
versus temperature or aerodynamic heating. 
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rate special features developed by Westinghouse and the 
Bristol Company to eliminate the high stray fields in- 
duced by the rapid power changes, and unusual power- 
wave form from the ignitron units. 

Future tests will require surface temperatures of 5000 
F and above. Exclusive of the temperature recorder, 
the clevated-temperature test facility operates reliably in 
the higher temperature range. 

The regulator develops the control signal used to 
modulate the ignitron controller. 

In one method, the command signal, showing the 
power into the aircraft required to simulate a given flight 
trajectory, is developed by the computer. Using an 
injected coefficient of heat transfer, and the effective 
temperature of compressed air, and the measured value 
of the skin temperature of the vehicle, the computer 
instantaneously calculates a regulating signal. This 
calculated signal is the power which it is desired to inject 
into the aircraft to simulate the flight condition which 
would occur. 

This regulator has exclusive compensating network 
refinements of operating features specifically developed 
for this application by Westinghouse; Berkeley Division 
of Beckman Instrument, Inc.; and Alabama Automation 
Corporation. 

The ventilated bus-duct system consists of low-voltage- 
drop plug-in bus way using aluminum bus bars. The 
receptacles for plug-in devices are equipped with barriers 
to prevent live parts from being accessible at any time 
during installation or removal. Circuit-breaker plug-ins 
prevent removal from the receptacle until the breaker 1s 
in the off position 


Arc-lmage Furnace 


TemMPERATURES approaching that of the sun's surface 
have been produced with ordinary motion-picture- 
projection mirrors. Rays from a carbon arc are con 
centrated into a small but extremely high-energy beam 
that can produce temperatures above 7000 F at the 
research laboratories of National Carbon Company, a 
Division of Union Carbide Corporation 

Previous arc-image furnaces have used specially de 
signed parabolic mirrors to focus the arc’s energy onto 
the substance to be heated. 

The new design uses two elliptical mirrors of the 
standard type found in motion-picture projection equip 
ment. One mirror directs the energy of the arc at the 
other, which in turn concentrates the radiation on 


the specimen being heated, forming a life-size image of the 
actual arc. 

The equipment is highly compact and portable and 
can be operated practically anywhere, at any time. It 
is said to produce results comparable to that of a solar 


A thermal overload relay co-ordinated with the long 
thermal characteristics of the contactor and bus work, 
and an induction-disk overload relay co-ordinated with 
the short-time characteristics of the ignitron tubes, 
permit full use of the equipment capacity. 

Other safety features include extensive interlocking. 


Skid-Warning “Foot Thumper” 


A SKID-WARNING system, introduced by the Aviation 
Products Division of The Goodyear Tire & Rubber 
Company, senses an impending aircraft skid before 1t 
occurs and warns the a to take corrective action by 
rapidly thumping the bottom of his foot with a vibrating 
plunger. 

The foot thumper, which projects through a hole 
in the brake pedal, is triggered only when a sensory 
device in the wheel axle detects abnormal wheel slow- 
down, such as wheel lockup, during a braked stop. 
The plunger continues its staccato tapping unul the 
pilot eases brake pressure sufficiently to allow the wheel 
to rotate again. 

The new warning device differs from the automatic 
Antiskid system the company has had on the market 
since 1953, in the method of handling the excessive brake 
pressure causing a tire to skid. Skid-warning notifies 
the pilot to be ready to take corrective action, while 
Antiskid automatically controls brake pressure on a 
skidding tire through the action of a hydraulically 
actuated solenoid valve. When the skid has stopped the 
valve automatically allows braking to begin again. 


furnace with a 60-in-diam reflector, but is independent of 
the sun's rays for its energy, and can be operated under 
any climatic conditions 

Arc carbons less than '/, in. in diam are focused by 
mirrors approximately 18 in. in diam and placed about 
6 ft apart. The arc draws a current of 200 amp which 
is approximately twice the electrical equipment of a 
modern home. Normal operating voltage 1s 80 volts 
Extension to larger arcs, with higher power to heat 
larger samples, is already under way. 

A shutter can be placed in the narrow beam midway 
between the two mirrors to turn the energy on and off 
very quickly without disturbing the arc. A ulted mir 
ror can be placed at the same point to tip the beam at any 
desired angle if it is to be used for the melting of a speci 
men, 

Possessing the same contamination-free qualities as the 
solar furnace, it is a very valuable research tool particu 
larly for metallurgical work and might well become a 
useful production tool in the future as high-temperature 
operations become more common in industry 


Left, temperatures 
almost as hot as 
the sun's surface 
have been pro- 
duced with stand- 
ard motion-picture 
projection equip- 
ment. 


Kight, a piece of 
high-temperature 
fire brick begins 
to melt and the 
molten material 
literally lows 
from the crater 
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The first practical 
fuel cell, which 
consists at present 
of nine hollow, 
carbon e- 
ectrodes grouped 
in a round plastic 
housing. A car- 
bon header on 
each end channels 
the hydrogen and 
oxygen gases into 
the proper elec- 
trodes, and elec- 
trical connections 
conduct away the 
power. 


The small white 
wafer indicated by 
the pencil is a 
super-strong ad- 
hesive. Brass, 
polyethylene plas- 
tic, and rubber can 
successfully 
joined. In the 
model shown 
here, the top layer 
is brass. It 
joined poly- 
ethylene, which is 
bonded to rubber, 
which then 
joined to the bot- 
tom layer of brass. 
The entire “sand- 
wich” is held in a 
huge machine for 
testing the bond 
strength. 


The d/M-Gage 
measuresthe mois- 
ture in the soil. A 
scaler counts im- 
pulses received 
from the probe, 
the total count ap- 
pearing on 
scaler's five glow- 
tubes. This 
“count” is applied 
to calibration 
chart for a direct 
moisture content 
or density reading. 


Electricity From Gases 


Tue direct conversion of the chemical energy of gases 
into electricity has been accomplished with a fuel cell 
capable of economically producing thousands of watts 
of power. Using hydrogen and oxygen as fuel, the new 
source of power has been developed at the Research 
Laboratories of National Carbon Company, a Division of 
Union Carbide Corporation. Designed to work at 
ambient temperature, and at approximately atmospheric 
pressure, the new fuel cell is the first that does not de- 
pend on high temperatures or pressures for efficient op- 
eration. Normal operating temperature ranges from 120 
to 140F. 

Unlike conventional batteries, fuel cells remain essen- 
tially unchanged during their operating life and produce 
electrical energy from chemical fuel supplies as needed. 

The new fuel cell is merely a sealed jar into which 
hydrogen and oxygen are fed through special chemically 
treated hollow porous-carbon electrodes. The electro 


Bonding Plastic to Rubber and Metals 


Excettent bonds can be made between polyethylene 
and brass or brass-plated metals; and between polyeth- 
ylene and neoprene, natural rubber, or GR-S synthetic 
rubber by a new process perfected at Bell Telephone 
Laboratories. Based on a synthetic material known as 
“partly hydrogenated polybutadiene,'’ the adhesive is 
so strong that it will resist a pull of approximately 1000 
psi, much greater than present-day pressure-sensitive 
adhesives. 

The partly hydrogenated polybutadiene, known com- 
mercially as Hydropol, is manufactured by the Phillips 
Petroleum Company of Bartlesville, Okla. Any degree 
of unsaturation of the polybutadiene between 3 and 30 
per cent gives the best bonds. Various materials are 
added to the Hydropol to make it capable of vulcaniza- 
tion 

Apparently, the hydrogenated polybutadiene adheres 
to the polyethylene because of its similar chemical 
structure and thermoplastic properties. The bond to a 
vulcanizable rubber is probably due to the formation of 
sulfur cross links at the interface, that occur during 
the vulcanizing process 


Moisture-Content Gage 


Tue ““d/M-Gage"’ is a new, completely portable field 
instrument made by Nuclear-Chicago Corporation for 
rapidly and easily measuring moisture content or den- 
sity in a wide range of organic and inorganic materials. 

A single operator using the d/M-Gage can obtain 
accurate moisture of density determinations in 2 min 
less than one tenth the time required by other systems 

at the site of application 

Operation principle of the d/M-Gage is based on the 
varying degree that radioactivity is ‘‘scattered’’ when 
placed in contact with masses of different moisture con- 
tent or density. Measurement of this scatter provides a 
precise measurement of moisture content or density. 
Application of this principle is made through the use of 
either a moisture probe containing a radioactive radium- 
beryllium source of fast neutrons, or a density probe 
containing a cesium-137 gamma-ray source. The probes 
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chemical reaction of the gases at these electrodes produces The voltage across the electrodes ot the new fuel cell 
an electric current, with only water as a by-product. is approximately 1 volt. By varying the number and 
With the water disposed of by evaporation, the life of — size of cells, many combinations of voltages and currents 
the fuel cell is theoretically unlimited. Cells have been can be obtained. Basically, the fuel cell is most desira 
operating 8 hr a day, 5 days a week for the past year, with _ ble for high-current, low-voltage use. 
no signs of deterioration, a type of operation that is Although pure oxygen is required for higher current 
harder on the cell than continuous, around-the-clock densities, the new cell can be operated with hydrogen 
operation. and air for producing smaller amounts of power. The 
Operation at approximately atmospheric pressure cell can also operate with hydrogen containing considera 
has the obvious advantage of eliminating heavy, costly ble impurities, which means that standard industrial 
pressure vessels. If increased output is desired, however, grades of commercial purity can be used, 
it can be obtained by increasing the pressure. For a The inherent advantages of the fuel cell make it an 
given cell, higher outputs vary directly with pressure. ideal source of silent electrical power in remote locations 
The efficiency of operation of the new fuel cell depends where conventional fuels or water power are not availa- 
on how it is used, but the general efficiency range is ble. Military communications systems, mobile power 
from 65 to 80 per cent when operated at normal tempera- units, and stand-by power plants are a few. 
tures and pressures. Research and development to date As a producer of electrical energy, the fuel cell depends 
indicate that the optimum fuel cell design will be one on a practical and economical source of hydrogen, :a gas 
which will produce approximately 1 kw of power from that at present is quite expensive and requires relatively 
a package unit 1 cu ft in volume. bulky pressure vessels. 


A layer of bonding agent 2 to 3 mils thick is desirable Cgql-Fired Plants for Ontario Hydro 
for proper adhesion. The agent may be made up in a 
solution and sprayed, brushed, or dipped to provide the Facep with the exhaustion of major sources of hy- 
desired layer, or a thin sheet can be fabricated and in-  draulic power in Southern Ontario, the Hydro-Electric 
serted between the materials to be bonded. The bonding Power Commission of Ontario is negotiating for two 
is accomplished with heat ranging from 250 to 350 F and) =new major coal-fired thermal generating stations at 
pressures of 100 psi or less, although higher temperatures Long Branch and Burlington. In addition, the Commis 
and pressures may be used. The process may be extended — sion’s plant on the Toronto waterfront will be brought 
to plastics related to polyethylene, Bell Laboratories to its full capacity of 1,200,000 kw in 1960 with the addi 
reported. tion of four 200,000-kw units now in progress 

Peel strengths up to 100 Ib per in. and tensile strengths The $250-million Long Branch plant is expected to be 
of 1000 psi can be readily achieved. These values are of 1,800,000-kw capacity, larger than any other similar 
considerably higher than those possible with previously — plants in existence in the world today, and the Burlington 


available techniques plant will be of similar proportions. 
More than $50 million Ib of polyethylene were pro- Although the technical details for the Long Branch 
duced last year. Industry experts estimate that it will plant are still in the planning stage, the specifications 
become the first billion-Ib-a-yr plastic, and that this for the steam generators and their auxiliary equipment ‘ee 


level of production may be achieved by 1960. The and the turbogenerator have been issued for the submis 

bonding agent should greatly increase the applications — sion of bids. 

of polyethylene products. The steam generator is to be suitable for using pul 
The process will be particularly useful in protecting  verized coal as fuel and will supply steam to one con 

metals from corrosion since the polyethylene can be densing-type steam turbine generator, the boiler and 

fixed directly upon the metal without the use of inter- turbine constituting a complete unit. Specifications: 


mediate materia! other than the adhesive. 
Actual maximum continuous steam flow for boiler. . .1,900,000 Ib per hr 
Minimum stable stcam flow, at 15 per cent load 245,000 Ib per hr 
Expected maximum continuous reheater steam flow 
are used interchangeably with a radioactivity counting r boiler 1,700,000 Ib per he 
At the outlet of the secondary superheater 
instrument (scaler). steam pressure will be 2450 psig 
Measurements are obtained by inserting the desired — Final coral steam temp will be 1050 F 
probe into the material being tested and reading the  Reheater conditions 
scaler for a visual-scatter ‘‘count’’ which varies with Sapecene inlet steam pressur¢ 475 psig 
Tl Reheater pressure drop 
moisture Or density variations. ms Count 1S locatec in rcheater proper, per cent of rcheater inlet 
on a calibration chart and the moisture content or den- steam pressure 
sity of the material ts read directly from the chart itself in connecting piping, per cent of reheater inlet 
An outstanding feature of the system is the substantial 10 pet cons 
ota er cen 
volume of material analyzed in a single operation. The Expected inlet steam temp 660 I 
probes normally measure a spherical volume of material Final outlet steam temp 1000 I 
with an average diameter of 14 in. Moisture or density Steam temp control range at operating pressur« 
measurements can be made at any depth within a material, leaving secondary superhcater 950,000 to 1,900,000 Ib per hr 
: f he 1? 60 ft bel o ree leaving rcheater 850,000 to 1,700,000 Ib per hr 
ranging rom the top 21n. to Of t Delow the surface Feed water temp at inlet of economizer 460 I 
Accuracy of the system is within 2 Ib per cu ft for Expected maximum continuous blow-down 1 per cent 
density determinations over the range from 50 to 150 Ib — Expected maximum make-up 3 per cent 
per cu ft. Moisture determinations are accurate to Excess air at economizer gas outlet 4 cent 
Air temperature entering regenerative air heaters 


within 4 Ib per cu ft over the range from 0 to 100 per (yas temperature leaving regenerative air heaters, un 
cent moisture content corrected for air leakage 270 F 
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The turbogenerators will be rated 300 mw, 353 mva, 
85 per cent pf, 60 cycles, 13,800 volts. It is proposed to 
design the station for six 300-mw units ultimately, al- 
though even this may be changed if the rating of hand 
units is increased 

Dockage facilities at the lakefront plant will be capable 
of handling between 4 and § million tons of coal per yr, 
or the equivalent of 70,000 carloads 

The decision to build thermal-clectric plants fired by 
coal imported from the United States, rather than nu- 
clear plants using uranium mined in Ontario, was care- 
fully weighed. The Commission has stated that, ‘'If 
it were possible to build a British-type gas-cooled graph- 
ite-moderated reactor plant in Canada in 196] (when 
demand will have to be met), the energy derived from it 
would be at least twice the cost of that obtainable from 
a base-load coal-fired plant. Improved versions of such 
plants would not appear to be economically competitive 
in Canada before 1977."’ 

This does not mean that Canada ts neglecting the 
development of nuclear power. The heavy-water type 
of plant which ts the basis of the program of Atom 
Energy of Canada Limited at Chalk River, appears to 
offer the best prospect and ‘‘there is sound reason to hope 
that a plant of this type may become practicable and 
economical for base-load application before 1970."’ 


Push-Button Analysis 


Precise qualitative and quantitative analysis by non 
destructive methods, in one fiftieth of the time required 
for chemical methods, is offered by Noreclo Autrometer, 
manufactured by Philips Electronics, Inc., Mount 


Vernon, N.Y 


Self-Discharging Collier 


Frasr East Coast ship to be designed as a self discharger 
and largest of its kind has been ordered by Pocahontas 
Steamship Company for delivery in October, 1958 
The new super collier will unload coal at the rate of one 
ton per sec, 3600 tons per hr, and wall carry 24,000 tons 
Conventional colliers carry 11,500 tons and take almost 
§0 hr to discharge at 300 tons per hr. The discharge 
system ts dust-free and will allow high-speed unloading 
without air pollution. The stern section of a 16,500- 
ton T-2 tanker will be used in the construction. 

The only shoreside equipment required will be a 
simple hopper and take-away system. The Salem Har- 
bor Station of New England Electric Company is building 
an underground belt conveyer system under the open 
coal-storage area that will allow complete automation in 
coal-discharging operations. The bele is enclosed in a 


A new onshore take-away system to be used with the super 
collier is under construction at the Salem Harbor Station of 
New England Power Company. An underground belt con- 
veyer running from pcm yore aoe area and feeding into the 
plant is enclosed in a 10-ft-diam pipe. 


The Norelco Autrometer consists of two units, a 56 * 54 
35'/, in. main-chassis assembly weighing 2400 lb, and a 
smaller programming console weighing 400 lb. It operates 
at 220 volts, 60 cycles, single phase, drawing 25 amp. 
Cooling water must oS supplied. 


The machine, whose range has recently been extended 
to cover all elements from magnesium element 12, to 
californium —clement 98, utilizes fluorescent x-ray spec- 
trography to compare a standard specimen with a 
sample representing a raw material or finished product. 
Sample may be in solid, liquid, or powdered form 

Any 24 clements may be selected for analysis from the 
total range, with stops preset at the factory on the 
sequential goniometer portion of the apparatus. These 
will cause it to pause at each selected preset channel po- 
sition for an intensity count. Arrangement is made for 
readily cutting out any channel for which no analysis 
isdesired. Channels may be restored with equal ease. 

Each of these elements ts represented at the program- 
ming console by a small rectangular panel with dial 
adjustments for milliamperage setting and counting 


10-ft-diam pipe, equipped with overhead gates that 
permit coal to flow by gravity from the open-storage area. 

Standard operating procedure is for the ship to come 
alongside and discharge cargo by her self-unloading 
boom conveyer. Pivoted at the spar deck, the boom can 
swing through a horizontal arc of 100 deg on either side 
of the ship, and can be raised to permit piling coal 60 
fehigh. The boom can be aimed into a shoreside hopper, 
or swept in a series of arcs to stockpile coal on a ground- 
storage area. The super collier can also discharge into 
a barge moored alongside. 

Push-button operations allow complete and instanta- 
neous control over all self-unloading mechanism. The 
ship 1s 635 ft long and has a loaded draft of 30 ft. 

The use of self-discharging super colliers will give all 
Atlantic deep-water terminals easy access to the three 
great producing Eastern coal fields at the lowest mine- 
to-storage transportation Cost. 


Pocahontas self-discharging super collier is designed to de- 
liver 1,440,000 tons per year with 1-ton-per-sec dustless dis- 
charge. The ship eliminates need for conventional discharg- 
ing facilities. All equipment now required onshore is re- 
placed by automatic equipment built into the ship itself. 


4 


The programming console contains 24 small control panels, 
one for each of the 24 elements, preset at the factory. The 
start button initiates the entire operation. The print-out 
shows a reading for the element at position 17 with a ratio of 
1.550 as compared to the test specimen. 


factor. The counting-factor dial is marked 5.0, 1.6, 
and 0.5 representing the percentage of statistical accuracy 
obtained from 4000; 40,000; and 400,000 counts. The 
length of count desired can be selected so that shorter 
counts may be used where statistical accuracy 1s not as 
significant. 

Once the machine has been programmed and standard 
and test specimens have been inserted, a single push 
button starts the operation. The specimens are ir- 
radiated with x-rays and scanned clement by element, 
and the amount of radiation reflected at the characteristic 
angle of reflection for that element is measured by a 
scintillation or proportional counter. The ratio of the 
amount of that clement present in the standard and test 
specimen is computed and presented on the print-out 
tape with an identifying number representing the ele- 


Plastic Jigs and Fixtures 


GLASS-REINFORCED epoxy-forming dies are in use in pro- 
duction operations, and glass-reinforced epoxy jigs and 
fixtures are used for quality control in several types of 
industries. 

Use of tooling compounds based on Bakelite epoxy 
resins and supplied by Mainland Plastic Industries, Inc., 
Hazel Park, Mich., has provided drastic reductions in 
both costs and time. Close tolerances can be held in 
fabrication, and dimensional stability is maintained 
throughout the life of the tool. These epoxy resins 
cure at room temperature, hold tightly to inserts, bond 
directly to backing structures, and adhere strongly to 
reinforcing materials 

Lightweight tools made with Bakelite epoxy resins 
are casier to handle than conventional tools, which 
means less worker fatigue. They are less expensive to 
build because of the elimination of costly machining 
and the simplification of many fabricating operations. 

Epoxy tooling compounds can be cast or laid, up to 
the final shape, in one operation. Since many conven 
tional finishing and dovetailing steps are eliminated, 
tooling time and cost has been reduced $0 to 70 per cent 
on some items. On some production changeovers, new 
tools have been produced over a weekend which would 
ordinarily require several weeks’ delivery time 
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Heart of the control mechanism is a sequential goniometer. 
Upon initiation of a run, the goniometer is automatically 
driven from zero to higher 2 @ positions, pausing at each pre- 
set channel position. Any channel may & omitted by use of 
a “skip” control on the panel. 


ment in question. One to 3 min are required for each 
element, and the Autrometer progresses automaticall 
from each element to the next which has been s« a | 
At the conclusion of the reading for the 24th clement, the 
machine resets itself and is ready to examine another 
specimen, 

The new Autrometer provides an accurate and rapid 
means of analysis of products in any critical stage of 
manufacture, and indicates the need for addition, 
omission, or removal of elements to guarantee uniform 
ity of mixes or batches, or to attain a desired degree of 
purity of components. The Autrometer ts a tool for 
Maintaining precise quality of incoming raw materials, 

rocessed and finished products, [tts particularly useful 
in the field of alloys, lubricants, rubber and plastics, with 
many potential uses in other areas. 


Tools, dies, and checking fixtures made with tooling com- 
pounds based on Bakelite epoxy resins are used by Arvin In- 
dustries, Inc., Columbus, ht to shorten production time and 
reduce overhead. 
is an example. 


The automobile tail pipe checking fixture 
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Nuclear District Heating 


Swepen, which has no oil and only sufficient water 
— for another 15 to 20 years’ expansion, has ver 
arge deposits of uranium in low concentrations in oil- 
bearing shales 

According to an article on ‘Swedish Nuclear Reactors 
for District Heating,’ by P. H. Margen of the Aktiec- 
bolaget, Atomenergi, Stockholm, in The Industrial Heat- 
ing ocho of London, for September, 1957, the first 
stage in the Swedish atomic energy program provides 
for the construction of two reactors which will be used 
for district heating, and will thus reduce the import of 
oil fuel for domestic heating. 

Sweden already has eight district-heatin 
schemes based on oil fuel, most of which are sleaned 
to reach heat outputs of the order of 50 to 150 mw of 
heat within a few years 

Of the first two industrial nuclear projects, one is 
designed for combined heat and electricity generation 
with a back-pressure turbine installation, and the other 
is designed for district heating alone. 

The sintered-UO,-fueled heat and electric- 
ity reactor will supply Farsta, a suburb of Stockholm, 
with heat. The total heat demand for the network con- 
nected to the reactor is expected to reach a maximum 
of 140 mw in 1961, one year after the reactor is sched- 
uled to start Operation. 

Since part of the heat demand has a very low load 
factor, peak load and reserve-duty demand will be sup- 
plied by oil-fired boilers, leaving the reactor to take 70 
mw of base heat load with an average annual load factor 
of about 50 per cent in the first years. The load factor 
wiil improve as the system grows. 

The reactor coolant is heavy water under a pressure 
of about 900 psi, converted to saturated steam at 340 
psi through a Sah of four heat exchangers. The back- 


Technical Briefs 


(Brief technical notes on — aspect of mechanical engineer- 
ing not longer than 500 words, including one or two figures, 
will be published in this section as soon as possible after 


approval. 
to should be submitted to ASME Divisions and Com- 


mittees for review in the same manner as technical papers. 
Only those notes recommended for publication by the re- 
viewing agency will be forwarded to the Editorial Depart- 
ment.—Editor.) 


Extended Heat-Transfer Surface 


A srraucrurat element which is finding increased 
application is the panel composed of two plates with a 
honeycomb reinforcement between. The hexagonal 
cells are attached to the plates by brazing or gluing. 
In regard to heat transfer, cach plate serves as an ex- 
tended surface between the cell walls and the ambient. 
For purposes of heat-transfer calculation one must know 
the efficiency of the plate surface, regarded as a fin 

Not finding a solution for this case in the literature, 
G. M. Dusinberre, Fellow ASME, of the Department of 
Mechanical Engineering, The Pennsylvania State Uni- 
versity, University Park, Pa., arrived at the following: 
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Circuit diagram for the combination eciectric-generating and 
district-heat-supplying reactor 


pressure turbine will produce 14.5 mw of electricity in 
winter, and 16 mw in summer; and the heat of con- 
densation of about 70 mw will be available for district 
heating. An oil-fired superheater may be added to the in- 
stallation to increase electrical output by about 10 mw. 
Moderator and coolant are contained in separate circuits 
to allow low-temperature operation on the moderator, 
and reduction in the critical size of the reactor. 

The other station, designed for heat alone, will sup- 
ply about 75 mw of heat for the town of Vasteras which 
already has a district-heating system supplied from a 
large oil-fired electric-generating station. The reactor 
will be as simple as it ts possible to make a nuclear heat 
station. Peas oth channels and fuel cans will be of 
aluminum. The moderator will also serve as coolant 
since coolant temperatures are low in a station producing 
only heat. 

Both plants are expected to be approximately com- 
petitive with oil-Gred district-heating schemes. 


where @ = fin efficiency 
I = modified Bessel function of first kind 


N = r Vb/ky, (dimensionless) 
r = radius (any consistent units) 
4 = surface coefficient (any constant units ) 


k = conductivity (any consistent units) 
plate thickness (any consistent units) 


Subscripts denote order of the Bessel function. 

The term r is the radius of a circle ‘‘equivalent’’ to 
the hexagon, say a circle having the same perimeter. 
(The true hexagonal shape is in any case usually dis- 
torted in the process of manufacture. An error in this 
term will have little effect, since the efficiency should 
be applied to the actual area in the final calculation. ) 

K. A. Gardner of The Griscom-Russell Company, 
Massillon, Ohio, has pointed out in a private communt- 
cation that the asymptotic form, accurate within 2 per 
centup to N = 1.5, ts 


8 
8 + N? 


The writer finds that the following empirical expres- 
sion is accurate within | per cent up to N = 2: 


(3] 
9+ N? 
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Miniaturized low-priced atomic-energy reactor Test loo 


for school, medical, and industrial use Atomic 


Nuclear Briefs 
Laboratory Reactor 


A MINIATURIZED low-priced atomic energy reactor 
has been designed by Atomics International, a division 
of National American Aviation, Inc., for school, medi- 
cal, and industrial laboratories. 

Only 8 ft high and 8 ft in diam, the 5-watt *‘ Laboratory 
Reactor’’ can be installed on a short delivery schedule 
in any building without the addition of any special 
facilities. It is controlled by a single operator. 

The ‘‘core’’ of the reactor, where atomic fission takes 
place, is a 1-ft stainless-steel sphere containing about 4 
gal of enriched uranyl] sulfate in a water solution. The 
core, surrounded by a 6-in-thick lead shield, is housed 
in an 8-ft tank filled with ordinary water. A number 
of exposure facilities and beam tubes are provided to 
permit several experiments to be carried on while the 
reactor is operating. 


Materials Briefs 
> Titanium Not Harmful to Lubricants 


Trranium and its alloys should have no harmful 
effect on the long-term storage life of lubricants, accord- 
ing to results of limited tests by the Army. The experi- 
mentation is described in a report released through the 
Office of Technical Services, U. S. Department of Com- 
merce. 

Most bearing metals and alloys in storage contact 
with grease and oils for long periods act as Catalysts in 
accelerating oxidation or chemical decomposition of 
lubricants. Badly oxidized lubricants impair bear- 
ing performance and may cause corrosion of metallic 
components. Prior to this research no data could be 
obtained on the catalytic effect of titanium on lubricants. 

It was shown that the metal and its alloys exert only 
a very slight catalytic influence in increasing the oxida- 
tive breakdown of lubricants complying with MIL-G- 
3278, AXS-1169, and MIL-O-6085A. Copper showed 
a pronounced catalytic effect. The titanium grades used 
were RC-70, Ti-75A, and RC-130A. They were tested 
by the Norma-Hoffman Oxygen Bomb Method. 

‘The 25-page report, PB 131106 may be ordered for 
75 cents from OTS, U. S. Department of Commerce, 


Washington 25, D. C. 
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to simulate the slurry flow conditions for the P.A.R. by the 


ower Department of Westinghouse 


> Slurry Test Loop for P.A.R. 


A test loop under construction at the atomic power 
department of the Westinghouse Electric Corporation 
will simulate slurry flow conditions for the Pennsylvania 
Advanced Reactor, P.A.R. 

When completed, the loop will circulate slurry at 
P.A.R. reactor pressures, temperatures, and concentra- 
tions, at a flow rate of 4000 gpm, half the flow rate 
required in each of the four loops of the ultimate plant. 
This facility will permit the testing of the interaction 
of high and low-pressure systems, methods for concentra- 
tion control, and methods for complete filling and drain- 
ing of the plant. 

Jointly sponsored by Westinghouse and the Pennsyl- 
vania Power and Light Company, the project will make 
experimental and analytical studies leading to the design 
of an aqueous homogencous reactor plant having an 
electrical output of 150,000 kw. This plant is to op- 
erate on the bpd. system in Eastern Pennsylvania. 


Improved Impact Resistance for Cermets 


Appreciable improvement in the impact resistance of 
cermets through application of a ductile metallic 
coating is reported by an Air Force research contractor, 
through the OTS, U. S. Department of Commerce. 

The research with the K161B-base cermets, for use in 
gas turbines, was based on the assumption that impact 
failures originate in surface brittle cracks formed under 
tensile stresses. Impact resistance could be improved by 
formation of an integral surface more metallic than the 
cermet body, and consequently less prone to originate 
brittle fracture. 

Application of 0.018 in. of electro-deposited nickel, 
bonded by a suitable vacuum heat-treatment, raised the 
cermet’s impact strength from 2.65 and 3.36 in-lb at 
room temperature and 1800 F, respectively, to values of 
21.48 and 18.96 in-lb at the same temperatures. Limited 
testing indicated that diffusion bonding of shaped 
tubing also raised impact strength appreciably 

Infiltration of porous sintered coatings showed 
promising structures, but impact strength was essentially 
unchanged. Direct application of brazing alloys was 
unsatisfactory. Vacuum-cast coatings had interesting 
microstructures, but were not evaluated. 

The 33-page report, PB 131093, may be ordered for 
$1 from OTS, U.S. Department of Commerce. 
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A Damage-Free Gondola. The ex- 
tremely high restraining force provided by 
rugged cross members permits 27 large 
electrodes to be shipped where limit with 
the conventional dunnage was about 15 
Total weight of this shipment being loaded 
at the Columbia, Tenn., plant of National 
Carbon Company was approximately 146,- 
000 Ib 


Mammoth Tire Molds. These 8-ft 
10-in-OD aluminum castings totaling 8 tons 
in weight were cast by the Aluminum Com- 
pany of America for Goodyear Tire and 
Rubber Company. Tires almost 7'/2 ft in 
diam and weighing 2500 lb will be cured in 
them by heating to nearly 300 F for about 6 
hr with steam. The mold is closed with a 
crane, and a 48-in diam hydraulic ram, 
operating at 1600 psi, holds the halves to- 


gether. 


. aa 


Miniature Drill Extension 
The Mindril”’ 
manufactured by the Ritmar Corporation, 
Huntington, L. 1., N. Y., 
is a Miniature drill extension 
made of heat-treated high-grade tool steel 
of '/, in. OD, which may be ordered 
for any individual drill size from 
0.0135 to 0.0043 1n 
It offers greater concentricity than ts 
obtainable with soldered drill extensions, 
and may be used with a !/,-1n-ID 
bushing because of its uniform OD and smooth surtace 


Inert-Gas Welding. A ‘‘Krene’’ cast-vinyl plastic bubble, 

fabricated by Pioneer Valley Plastics Company, Chicopee, Mass, Nuclear Fuel Charge. The recently in 
from the Bakelite Company product serves as the inert-gas en- stalled §8-ton nuclear core for the first full 
closure for welding titanium engine parts at the Pratt & Whitney scale nuclear power plant at Shippingport, L 
Aircraft plant, protecting the weld from impurities. Argon gas Pa., contains 14 tons of natural uranium and 
piped into the 4-ft-high 4-ft-diam welding tent forces atmospheric 165 |b of highly enriched uranium. West 
air out through several small valves at the top of the tent and = inghouse is building the reactor for the 
keeps it inflated. The welder works through sleeves, viewing joint AEC-Duquesne Light Company 
the work through a protective shield project 
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European Survey 


Engineering Progregs in the British Isleg and Weetern Europe 


The Engineering Exhibition, London 


Wuar is generally known in London, England, as ‘‘the 
Engineering Exhibition,’’ held this year from August 29 
to September 12, is one of the longest-established events 
of its kind in the British Isles, if indeed, it is not the 
oldest. Started in 1907 as the Engineering and Ma- 
chinery Exhibition, it later inte the Engincer- 
ing and Marine Exhibition. There have been other 
changes of title as its scope has been widened to take 
in other branches of engineering, or, in some in- 
stances, altered because some subdivisions of the indus- 
try have set up their own exhibitions. This year, for 
the first time, it blossomed out as ‘The Engineering, 
Marine, Welding, and Nuclear Energy Exhibition.” 
The inclusion of nuclear energy in the title was justified, 
for more than 40 per cent of the 500 or so exhibiting firms 
could claim some connection with the paren of 
atomic power-station construction in the United King- 
dom. The 1957 Exhibition was hailed at the opening 
luncheon as a “‘coming of age,’’ being the 21st of the 
series; for, though 50 years adi elapsed since the first, 
and it 1s supposed to be held in alternate years, the two 
World Wars caused four of the Exhibitions to be aban- 
doned. The official opening was performed by Sir 
Christopher Hinton, managing director of the Industrial 

Group in the United Kingdom Atomic Energy Authority, 
who said that by 1965 very large proportion” of the 
ower stations to be built in the United Kingdom would 
»¢ nuclear. He spoke with authority, as from January 
1 the responsibility for constructing new power stations 
will be taken over from the present Central Electricity 
Authority by a new organization, the Central Electric- 
ity Generating Board, which Sir Christopher will head. 


Engineering, Marine, Welding, and Nuclear Energy Exhibi- 
tion held August 29-September 12, 1957, Olympia, England 


J. Foster Petree,' Mem. ASME, European Correspondent 


Alternator Set for Stand-by Power Supply 


AN INTERESTING exhibit at the Engineering Exhibition 
was an alternator set, driven by a three-cylinder oil en- 
gine, shown by Blackstone and Company, of Stamford, 
Lincolnshire, England, and designed for use in hospitals 
or other establishments where continuity of power sup- 
ply is essential. The engine was a Lister-Blackstone 
type EV3 four-stroke diesel developing 135 bhp at 600 
rpm and coupled through a large separate flywheel to an 
85-kw alternator delivering three-phase 50-cycle cur- 
rent. The flywheel was § ft 9 in. diam and weighed, 
with its shaft, about four tons. It was coupled to the 
driven shaft through an air-operated friction clutch. 
Between the clutch and this heavy flywheel was a flexi- 
ble coupling and a nodal damper to absorb torsional 
vibrations in the shafting. While current is passing 
normally, the alternator acts as a synchronous motor and 
drives the flywheel. If, however, the current fails, two 
clectromagnetic air valves Come into action to operate 
two pneumatic rams connected to the clutch engaging 
mechanism. The momentum of the flywheel is then 
sufficient to start the oil engine, which quickly picks up 
speed and drives the alternator. Linked with the 
changeover mechanism are the necessary controls of the 
fuel and the starting air, and an automatic synchronizer 
to enable the alternator to be paralleled with the main 
supply. When the main current comes on again, the 
engine is automatically disconnected from the inde- 
pendent flywheel and the fuel pumps are cut off, bring- 
ing the engine to rest. ‘ 


' Correspondence with Mr. Petree should be addressed to 36 May- 
field Road, Sutton, Surrey, England. 


Lister-Blackstone 85-kw ‘“‘no-break”’ alternator set designed 
for use where continuity of power supply is essential 
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250-Ton Ladles for Scottish Steelworks 


Tue new Ravenscraig steelworks of Colvilles Limited, 
the Scottish steelmakers, is now nearing completion and 
deliveries have begun of cight 250-ton ladles, the largest 
yet made in the United Kingdom. It stands 14 ft 8 in. 
high and is only '/2 in. less than that in diam at the top. 
The net weight unlined is 60 tons, and the total weight, 
lined and full of steel, is 340 tons. The makers are 
Newton, Chambers and Company, Thorncliffe, near 
Sheffield. The Ravenscraig steelworks is near Glasgow 
and the ladles are being transported there by road, a dis- 
tance of about 240 miles. Fourteen similar ladles are on 
order for another steelworks, that of John Summers and 
Company, near Chester, England. These will not have 
to be hauled so far—under 100 miles—-but the journey may 
well be even more difficult to plan, as the route passes 
through some congested industrial areas. There is no 
alternative to road haulage, as the ladles exceed the 
loading gage of the British railroads. 


England and France Linked Electrically 


In tHe December, 1956, ‘European Survey,"’ page 
1147, it was reported that a scheme was under pA in 
tion for linking England and France by an electric 
power cable across the English Channel. The plan has 
now received the formal approval of the British Minister 
of Power. It will be about 35 miles long and will con- 
sist of two insulated conductors, forming a ‘‘go"’ and 
“return” circuit. This system is being adopted to avoid 
possible interference with the magnetic compasses of 
ships passing over the cables, and also to counteract the 
risk of electrolytic corrosion of submarine telegraph 
cables laid in its neighborhood. It is expected that the 
project will be comaleeed in time to assist with the win- 
ter load conditions of 1960-1961. The estimatede ost will 
be the equivalent of between $11 and $12 million, ex- 
cluding the cost of connecting the cables to the existing 
grids on both sides. 


Free-Piston Engine 


Born the Free Piston Engine Company and the Brush 
Group were showing free-piston engines in the En- 
zineering Exhibition in Lenlen, that on the latter stand 
Seine. it was stated, the first British-made example of 
this type of prime mover. It was of 1000 hp, as a ma- 
rine propulsion unit, but was rated at a somewhat higher 
power to drive an electric generator on land. 
The engine cylinder diam is 13.4 in. and the diam of the 
compressor cylinder 35.5 in., with a common stroke of 
from 15*/, in. to about 19/4 in. (400 to 500 mm). The 
gas delivery is 8.8 lb per sec at 42.6 psig and 825 F. 
This unit was built by the National Gas and Oil Engine 
Company (one of the companies in the Brush Group) and 
was designed to be used, singly or in conjunction with 
others, up to a total of ten, to drive a gas turbine. The 
Brush Electrical Engineering Company showed such a 
turbine on the same stand, a multistage axial-flow 
machine of 3000 shp with reaction-type free-vortex 
blading, to extract the maximum amount of useful work 
from the relatively low — and pressure gas 
discharged by a Pescara-type free-piston engine. 
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The first of eight 250-ton ladles for the new “sory | Steel- 
works of Colvilles Limited, Scotland. Height 14 ft 8 in. 


Electric 
link 
between 
Britain 
and 
France 


Exhibit of the Brush Group Limited in the National Hall of the 
Engineering, Marine, Welding, and Nuclear Energy Exhibi- 
tion. Center, right of tubular stanchion, 1000-hp free-piston 
gasifier; right of that, 3000-hp gas turbine designed to be 
driven by the exhaust from rte gasifiers; /eft, 12-cylinder V- 
type oil engine of 3096 bhp. 
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Stress Effects of Rotary Straightening on 
Collapse Resistance of High-Strength 
Casing, by KR. E. Zinkham, Assoc. Mem 
ASME, Jones and Laughlin Steel Corpora 
tion, Pittsburgh, Pa. 1957 ASME Petroleum 
Mechanical Enginecring Conference paper 
No 5$7—PET-6 multilithographed ; 
available to July 1, 1958) 


AN INVESTIGATION Was initiated to as 
certain the origin and consequcnccs of 
the stress effects, by rotary 
straightening, upon the collapse or exter 
nal pressure resistance of high-strength 
casing 

The Sutton 4KTC seven-roll straight 
ener was used in this investigation 
It employed two }3-roll clusters, one at 
the entry end and one at the exit end of 
the machine, with an unopposed pressure 
roll mounted between the two clusters 
In each cluster there was one large driven 
roll and two idler or friction-driven pres 
sure rolls positioned at approximately 
120 deg to cach other 

Straightening was accomplished by 
bending the tube with the unopposed 
middle pressure roll plus the rolling ac- 
tion on the tube in che cluster rolls 
The middle pressure roll did the majority 
of the straightening and removed long 
sweeps. End hooks were removed by 
the cluster rolls 

Pressure was indicated on large dials 
on each of the cluster rolls as well as on 
the middle roll. An adjustment changed 
the diameter of the circle contained in the 
cluster rolls and it was recorded on the 
dials in increments of 0.001 in. A 
similar arrangement gave a measure of 
the deflection about the pass line be 
neath the middle roll 

An analysis of the final results in 
dicates that the following factors are 
apparent 


induced 


1 The deflections or pressures pro 
duced by the cluster rolls of the Sutton 
rotary straightener have shown a direct 
relation to the induced tangential resid 
ual stresses and a consequent decrease 
in collapse resistance of the casing 

2 Theinfluence of the residual stresses 
and cluster-roll deflections had a lesser 
effect upon the collapse resistance of 
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the casing as the wall thickness increased 
for a given size of casing or as the diame 
ter divided by the wall thickness 
(D/t ratio) decreased 

3 There was a decrease in the longi 
tudinal tensile yield strength of the cas 
ing caused, it is believed, largely by the 
pressure exerted by the unopposed center 
roll of the straightener. Also this roll 
apparently relieved a portion of the longi 
tudinal stresses originally existent in the 
pipe before straightening as well as a 
portion of the tangential stresses in- 
duced by the cluster rolls during the 
straightening operation 

4 The  stress-relicf treatment was 
definitely required in the D/t range 
above 19 to meet the American Petroleum 
Institute’s minimum collapse standard 
There was little to be accomplished from 
an increase in yield strength in this range 
because of the phenomenon of clastic 
instability 

5 Further investigation is necessary 
in the D/t range 19-16 to establish the re 


quirements necessary for optimum 
straightening in conjunction with a 
minimum of induced stresses. The 7-in., 


29-lb casing in this range exhibited prom 
ising results relative to meeting the 
specification requirements on a statistical 
basis if proper precautions are exercised in 
straightening, as well as yicld strength 
requirement 

6 A stress-relief treatment 
necessarily warranted to meet the pro 
posed American Petroleum Institute's 
minimum collapse performance proper 
ties in the D/t range 16-13 providing 
certain limitations were observed. The 
results of this program have indicated 
that a minimum yield strength of 123,000 
psi should be attained. Also a maximum 
limitation of 0.100 in. deflection or 100 
points on the dial of cach cluster roll 
should be observed as well as a maximum 
deflection of 650 points on the dial of the 
In conclusion, 


was not 


center straightener roll 
it should be stated emphatically that 
the optimum in collapse resistance is ob 
tained with a minimum of straightener 
pressure 
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Application of Plastic Tape to 122 Miles 
of 22-In-Diam Ges Pipeline, 
by Norris E. Miley, American Louisiana 
Pipe Line Company, Detroit, Mich. 1957 
ASME Petroleum Mechanical Engineering 
Conference paper No. $7—PET-31 (multi- 
lithographed; available to July 1, 1958) 


Piastic tape materials and their ap- 
plication, together with protective over- 
wrap, for large-diameter pipe are the 
subjects of this paper. Plans for check- 
ing the service life of the material are 
presented along with the cost of applica- 
tion and the savings that can be realized 
through the use of this new plastic 
material 

The material chosen for the installa 
tion of the 22-in-diam line was a plastic 
tape coating material with an over-all 
thickness of 12 mils--8 mils of poly 
ethylene film and 4 mils of adhesive 
The material was provided in 15-in-wide 
rolls, 800 ft long. Specifications re 
quired that a 20-mil thickness of tape 
having 15 mils of polyethylene film and 
5 mils of adhesive should be used on all 
water crossings, swamp crossings, rail 
road, and road crossings where a double 
wrapping specification would be re- 
quired with the conventional-type coat 
ing used elsewhere on the system 

A cathodic protection test for checking 
service life of the plastic tape coating was 
installed 

As a result of employing the plastic 
tape, a reduction in Manpower and equip 
ment and greater daily efficiency were 
the key economic contributions realized 


Development and Application of High 
Density Asphalt astic Coating, by 
L. N. Brown, Southern Natural Gas Com- 
any, Birmingham, Ala 1957 ASME 
Mechanical Engineering Confer- 
ence No. 57—PET-29 (multilitho- 
graphed; available to July 1, 1958 


Timcoat, a combination protective 
and weight coat to be used on pipelines 
laid primarily in marsh, swamp, and off 
shore areas, is discussed in this paper 

Development of the material pro 
ceeded from a need for a coating that had 
flexibility and ductility and could be 
applied to the pipe on location immedi 
ately prior to laying. 
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After several years of experimentation, 
it was found that a combination of base 
asphalt refined from salt-free crude, a 
coarse aggregate of sand and/or heavy 
weight material, a mineral filler, a binder 
of emulsified asphalt mixed with hard 
asphalt and synthetic rubber, an internal 
reinforcement of chopped fiberglas 
strands, and an external reinforcement 
of fiberglas mesh furnished the type of 
coating that was sought 

The weight of the coating mixture can 
be varied between 136 and 230 Ib per cu 
ft by blending the proper proportion of 
light and heavy-weight aggregates 

Tests have shown that the diclectric 
strength of the rubberized asphalt is 
about twice that of coal tar and that it 
compares favorably with all of the com 
monly used insulating matcrials except 
chlorinated rubber. It exceeds vinyl, 
hard rubber, and asbestos-filled Melamine 
resin 

The addition of synthetic rubber to 
the coating tends to increase the adhesive 
qualities of the binder with respect to 
the aggregates and of the over-all coating 
with respect to the pipe surface 

The coating machine is mounted on a 
self-propelled car that moves on rails 
and carries a flame dryer and a cleaning 
machine. This equipment extends over 
a distance of about 16 ft in which length 
the pipe is flame-dried, cleaned, and 
coated. The car also carries a hopper 
for the hot mixture from which it is fed 
by gravity into the high-pressure ex- 
trusion pumps of the coating machine 
which force the coating on the pipe 


Mobile and Fixed Platforms for Waters 
up to 600 Ft, by R. L. Le Tourneau, R. G 
Le Tourneau, Inc., Longview, Texas. 1957 
ASME Petroleum Mechanical Engineering 
Conference paper No. $57—PET-11 (multi- 
lithographed; available to July 1, 1958) 


RequireMENTs~ basic and technical 
for mobile and fixed platforms capable of 
drilling in waters 100 to 600 ft in depth 
are presented in this paper 

A discussion of the versatility require- 
ments of the ‘‘ideal’’ platform contains 
comments on the variable depth of the 
wells and whether they are to be ex 
ploratory or development wells. Mul- 
tiple wells from mobile platforms, and 
combination drilling platform, and ele- 
vated construction barges are also dis- 
cussed in this section 

In a section of the paper on design 
criteria for the “‘ideal’’ platform, sup 
porting structure design considerations 
are given in addition to comments on 
soil conditions, wind and wave forces, 
and on location, and 


stability afloat 


speed on location 


Tripod open-truss 
construction of 
Zapata Offshore 
Company's 
vinegarroon 


Answers are submitted to such prob- 
Jems as: Multiple wells from a single 
platform for development operations, 
probable costs of units designed for 
waters up to 300 fe, spud penetrations 
and footing for various soils, equipment 
obsolescence, and other platform factors 
pertinent to opening new offshore arcas 


A Pressure Gradient Sheet for Rating 
Gas Pipelines, by J. R. Berry, United Gas 
Pipe Line Company, Shreveport, La. 1957 
ASME Petroleum Mechanical Enginecring 
Conference paper No. 57—PET-27 (multi- 
lithographed; available to July 1, 1958 


Gas pipeline companics operating for 
many years over thousands of miles of 
pipelines have been carrying gas at 
pressures dictated by delivery require 
ments of their customers and at pressures 
well within the piping require 
ments. For the most part, these lines 
have been operating at pressures consid 
erably lower than the design values, 
but during peak delivery periods they 
are frequently operated at slightly higher 
pressures although still well within the 


co 


piping code requirements 

For many years, pipelines were con 
structed on the basis of pipe strength set 
by the pipe manufacturing companies 
These pipe-strength values were based on 
comparatively large safety factors. Im 
proved processes of steel manufacture 
and better welding practices in making 
pipe of plate and in joining lengths of 
steel pipe have resulted in stronger and 


more uniform quality pipe. Pipelines 
are now designed for specific pressure 
conditions according to accepted stand 
ards 

This paper describes a system of pres 
sure gradient sheets which would pro 
vide assistance in rating gas pipelines 
and planning the transmission of natural 
gas. The system may be used to some ex 
tent in de signing extensions. 


Modernizing Compressor Station Pip- 
ing, by M. J. Paul, Mem. ASME, Natural 
Gas Pipeline Company of America, Chicago, 
ll 1957 ASME Petroleum Mechanical 
Engineering Conference paper No. 57- 
PET-14 available to 
July 1, 1958 


Natura Gas Pipeline Company of 
America in 1929 and 1930 constructed the 
first long-distance large-diameter high 
pressure natural-gas-transmission pipe 
line from the Panhandle field of Texas to 
the terminus at Joliet, Ill., a distance of 
847 miles. To maintain flow efficiency, 
one field station compressor 
One addi 

mainline 


and ning 


stations were constructed 
tional field 
station were added later on as flow rates 


These stations are all 


station and onc 


were increased 
self-sufficient, having their 
tricity, fuel, and water facilitics, a sepa 


own 


rate communications system between 
stations, and living quarters for all key 
operating personnel. They were con 


structed to incorporate the Jatest en 


gineering thinking of that day and op 


3 
é 
a 


erated as cfhiciently as could be expected 
from equipment then in service 

This paper reviews the following more 
important Modernization programs un- 
dertaken by the Natural Gas Pipeline 
Remotely con- 
mod ified 


super- 


Company of America 
trolled blowdown systems; 

closed water-cooling systcms, 
charging compressor engines, exhaust 
tuning of auxiliary engines; exposure of 
Each program is de 
scribed in broad terms, which include 


manifold piping 


the reasons that the individual projects 
came into being, the scope of the work 
undertaken in cach project, and the result 
ant effect on operating conditions 


Two-Phase Concurrent Flow of Liquids 
and Air Through Inclined Pipe, by 
W. E. Brigham, E. D. Holstein, and L 
Huntington, University of Oklahoma, 
Norman, Okla 1957 ASME Petroleum 
Mechanical Engineering Conference paper 
No. $7—-PET-14  (multilithographed; 
available to July 1, 1958 


Tne research project reported in this 
paper was undertaken for the purpose of 
studying the effect of up and downhill 
Recent field re 
sults show that excessive pressure drops 


flow on pressure drop 


have been encountered in two-phase pipe 
lines through hilly country 

Experimental equipment for the project 
consisted of a double loop of 1.975-in-ID 
clear plastic (Tenite) tubing mounted 
on an angle iron frame which could 
Orifice 


and displacement meters, pressure gages, 


be adjusted to various inclines 


U-tube manometers, and thermometers 
were used to measure the flow variables 
The over-all length of the test loop was 
27 ft and there were 97 ft 2 in. of straight 


pipe in the test section. The equivalent 


length of the test section: including 


bends was found to be 124.5 ft. Since 
the surges were very great with slug 
flow, it was necessary to install buffers in 
the manometer lines to make the read- 
ings more stable. The buffers consisted 
of small surge tanks with the inlet and 
outlet leads packed with steel wool 
The packing technique was difficult to 
develop since the packing had to be tight 
enough to lessen the pressure surges but 
not enough to impair the true manome- 
ter reading 

Data were taken using No. 10 SAE 
lubricating oil or water as the liquid 
phase, and air as the gas phase. The 
density of the No. 10 SAE oil at 83 F 
was 53.9 lb per cu ft and its viscosity was 
70.4 |b per ft-hr. During the experi- 
mental runs the maximum range of tem 
perature was not cnough to affect ap- 
preciably the density or viscosity of 
either the oil or the water. The slopes 
used were 12.4, 5.5 deg, and horizontal 


An Investigation of Pressure Drop 
Through a Rotating Pipe, by H. Fer- 
rell, E. C. Fic h, and J H Boggs, Assoc. 
Mem. ASME, Oklahoma State University, 
Stillwater, Okla. 1957 ASME Petroleum 
Mechanical Engineering Conference paper 
No 57—PET-9 multilithographed ; 
available to July 1, 1958 


Recent developments in petroleum 
drilling have enabled greater penetration 
depths than would have been thought 
possible a few years ago. With the 
greater depth of present-day drilling have 
come increased problems of circulation 
One of these problems is the tremendous 
power requirement of the circulation 
system. This means that an accurate 
prediction must be made of this require- 
ment. Much work on the detailed con- 
sideration of hydraulic losses has been 


Apparatus used in experimental work to study the effect of up and downhill flow 


on pressure drop 
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done to analyze the effect of various 
types of drill stems and tool joints as 
well as the effect of bit nozzles. Some 
work also has been done considering the 
losses caused by the circulation fluid it- 
self. However, a detail which practi- 
cally has been overlooked in the consid 
eration of hydraulic losses is the effect 
of pipe rotation 

This work reports a study of the pres 
sure-loss characteristics of water flowing 
through a rotating pipe. The results 
showed that the pressure drop was re- 
duced, reaching a minimum value, as the 
angular velocity of the pipe was in- 
creased. A dimensional study revealed 
that the pressure loss was equal to the 
pressure drop for laminar flow times a 
function of Reynolds number, the ratio 
of angular momentum to viscosity, and 
the length-to-radius ratio. Extrapola- 
tion of the result, by dimensional analy 
sis, to fit the circumstances of oil-well 
drilling, indicated that a_ significant 
pressure-loss reduction may be achieved 
by increasing the rotary speed 


Automatic Production of Oil From Well- 
head to Pipeline, by E. C Young, Assoc 
Mem. ASME, Black, Sivalls and Bryson, 
Inc., Oklahoma City, Okla. 1957 ASME 
Petroleum Mechanical Engineering Confer- 
ence ay No. 57—PET-22 (multilitho- 
graphed; available to July 1, 1958) 


Many industries where final products 
must mect rigid specifications have 
turned to the use of automatic control 
The use of automatic control has resulted 
in increased operating cthciency, less 
spoilage, and a better quality finished 
product. It is therefore natural that oil 
companies operating leases where the 
production to the pipelines must mect 
rigid specifications, and where produc 
tion allowables are controlled by State 
Regulatory Commissions, consider using 
automatic control of lease operation 

Several factors are involved in auto- 
matically producing a lease, and it is the 
purpose of this paper to cover the various 
operating functions which must be 
considered in setting up a lease for auto 
matic controls. Included in the dis- 
cussion will be the equipment required 
for wellhead control, well test and flow 
control, and automatic tank switching 
and automatic custody transfer. Auto 
mation of each lease must be considered 
individually. It is impossible to say 
that all leases require certain types of 
automation equipment. The purpose of 
this paper is to serve as a guide in select 
ing proper automation equipment for a 
particular lease. The economic justifica 
tion for automatic lease operation will 
not be discussed, since this must also be 
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done on an individual basis for the lease 
concerned. 

In considering automation from well- 
head to pipeline the following factors 
must be noted 


1 It is always necessary to start at 
the wellhead. All subsequent controls 
are based on shutting the system in on 
the upstream side and must ultimately 
end with shutting in the well 

2 All controls and valves must have 
fail safe features so that in the event of 
failure, lease will be shut in 

3 All control valves must have tight 
shutoff. Shut-in wells must not leak 
since leakage will create pressure build 
up in the flow lines. In well testing the 
3-way valve must shut off the flow to 
production and route all flow to test to 
insure accurate results. All lease auto- 
matic custody transfer values must have 
tight shutoff to prevent leakage into the 
meter while the meter is on the pipeline, 
and must have tight shutoff between the 
meter and the pipeline when the meter is 
filling 

4 All electrical controls must be 
simple in operation. It is advisable that 
the components be the plug in type to 
facilitate removal by ficld personnel 
The control panels should be protected 
from atmospheric conditions and should 
be designed for 115-volt operation 

5 All metering equipment for well 
testing must have good repeatability 
and accuracy within * | percent 

6 Custody transfer systems must be 
foolproof and must fulfill the require 
ments as specified by the oil pipeline 
companies. They must also satisfy the 
regulations set out by the State Regula- 
tory Commissions. 


Overstrain and Bursting Strength of 
Thick-Walled Cylinders, by S. M. Jorg- 
ensen, Foster Wheeler Corporation, New 
York, N. Y. 1957 ASME Petroleum Me- 
chanical Engineering Conference paper No 
57—PET-4 (multilithographed; to be 
ublished in Trans. ASME, available to 
July 1, 1958) 


Rapip expansion of the chemical and 
allied industries into the high-pressure 
field has presented the vessel designer 
with a number of new problems. One of 
the most important of these problems is 
the selection of a proper design formula 
and strength criterion. In the design of 
thick-walled cylinders the technical litera 
ture of today and responsible manufac- 
turers consider only two strength criteria 
of the many available: The shear stress 
theory, and von Mises’ strain en 
ergy theory 

In this paper a description is given of 
the stress distribution in elastically 
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strained and partially overstrained thick- 
walled cylinders. A method of deter 
mining the most advantageous degree 
Ultimate 
strength is discussed and an empirical 
formula for the bursting strength is pro- 


pe 


of overstrain is presented 


Scheduling Engineering Design—A 
Vital Force in Refinery Operations, 
by H. T. Campbell, Mem. ASME, Humble 
Oil & Refinery Company, Baytown, Texas 
1957 ASME Petroleum Mechanical Engi 
necring Conference paper No. $7—PET-3 
multilithographed; available to July 1, 
1958 
Tue establishment and maintenance 
of an effective engineering design sched 
ule in a large refinery are a task that 
merits the co-operation and understand 
ing of all concerned. There are many 
factors working against adherence to 
predicted completion dates Despite the 
most sincere efforts, there will be many 
cases where man-day requirements will 
exceed the original estimates. There is 
constant pressure from project engineers, 
operating people, and from management 
to improve dates or to establish dates that 
past experience might indicate to be un 
reasonable. The unanticipated jobs and 
unexpected additions to projects will con- 
tinue to contribute to the dynamics of 
the over-all problem. As long as the 
schedule is used as a guide to determine 
the timing for and extent of contracting 
of engineering to outside consultants, 
then schedules must be made as realistic 
and accurate as possible. Gross over 
estimation of man-day requirements or 
overalliowance for the unexpected can 
easily result in overcontracting and con- 
sequent inefficient utilization of com- 
pany personnel. Scheduling of design 
work is an important and a challenging 
problem for refinery engineers 


Military Petroleum Logistics, by H. N. 
Darling, Petroleum Division, Office of The 
Quartermaster General, Washington, D. C 
1957 ASME Petroleum Mechanical Engi- 
necring Conference paper No. 57—PET-12 
(multilithographed, available to July 1, 
1958) 

Tue Armed Services face many prob 
lems in supplying petroleum products 
to their forces throughout the world; 
however, these problems have been 
minimized by the outstanding support 
and assistance provided by the American 
petroleum industry. This paper de- 
scribes military petroleum logistics and 
the operation of military petroleum 
pipelines. The scope of military petro 
leum logistics is perhaps greater than 
many people recognize. In normal 


peacetime operations, the Services en- 
gage in the development of petroleum 
specifications for all types of petroleum- 
consuming equipment, the procurement 
and inspection of the required products; 
the distribution of product from re 
finerics to bulk terminals to military 
bases by nearly every conceivable 
method. In addition, the planning tor 
war is an ever-present task. The impact 
of wartime consumption is such that the 
industry may be hard put to meet re 
quirements; therefore, planning for wat 
must take into consideration all availa 
ble production, refining, transportation, 
and distribution facilities. The volumes 
of oil used in peace and war, how the 
military procures its petroleum and dis 
tributes it throughout the world; Army 
Quartermaster pipeline operations; and 
a few of the problems encountered are 
all considered herein 


Report on Results Obtained by Use of 
Controlled Drill-System Torque in 
Field Operation, by S.C. Moore, Drilco 
Oil Tools, Inc Midland, Texas 1957 


ASME. Petroleum Mechanical Engineering 
Conference paper No. $7—-PET-$5 (multi 
lichographed, available to July 1, 1958 


One reason that the rotary-shouldered 
connection has been accepted universally 
for joining drill-stem members together 
is its ability to operate satisfactorily 
through a wide range of makeup torques 
Field operations indicate that the con 
nections on tool joints are not ordinarily 
subject to fatigue failures, and torque 
control is needed primarily to obtain 


| 


Cross section of 4-in-full-hole pin made 
up in 4'/,in. API regular box. Such a 
connection between drill collars stayed 
together for entire 7200-ft hole. 
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adequate make-up to prevent leakage be- 
tween the shoulders and to limit make-up 
below the point of permanent deforma 
tion. This is a very wide range. Ro 
tary-shouldered connections on drill col- 
lars are highly stressed in operation and 
highly susceptible to fatigue failure 
The prestress induced by the make-up 
torque has great influence on the fatigue 
strength of the connections, and therefore 
control of torque for drill collars is of 
great importance. This has been dem 
onstrated in field operations 


Torque Kequirements§ for Rotary- 
Shouldered Connections and Selection 
of Connections for Drill Collars, by 
A. P. Farr, Hughes Tool Company, Houston, 
Texas 1957 ASME Pc trole um Mec han al 
Engincering Conference paper No. $7- 
PET-19 available to 
July 1, 1958) 


ROTARY-SHOULDERED Connections are 
the tapered, shouldered, and threaded 
boxes and pins which are used to join 
drill stem members together. They ena 
ble drill stem members to be casily and 
repeatedly made up and broken out in 
service and still maintain a shoulder 
seal which is essential to proper perform 
ance 

In the development of the rotary drill 
ing process there has been a continuous 
history of trouble with rotary-shouldered 
connections. Connections have been and 
continue to be reworked or scrapped and 
discarded because of physical damage in 
the form of crowned shoulders, lapped 
threads, broken threads, galled threads, 
galled shoulders, and broken pins. In 
many cases these troubles can be traced 
to improper make-up of the pin and box 
connections 

This paper shows how a combination 
theoretical and empirical approach can 
be used to determine torque require 
ments of rotary-shouldered connections 


Supervisory Control of Gas Pipelines, 
by F. Vinton Long, Texas Eastern Trans 
mission Corporation, Shreveport, La. 1957 
ASME Petroleum Mechanical Engineering 
Conference paper No. $7-——-PET-15 (multi 
lithographed; available to July 1, 1958 


Repucen costs and more efficient op 
eration are impelling management to 
adopt pipelines 
They must, however, weigh the advan 
tages of reduced operating personnel and 
increased efficiency of the remaining men 
against the installation cost of control 
equipment and the additional safety 
precautions required with the resulting 
risk of downtime of remotely controlled 


compressor stations 
It is also necessary to decide whether 
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Typical surge-control device of the type used on “push-button-operated” pipelines 


it is best to control the entire line and all 
the compressor stations from a central 
point or to divide the system info one or 
more control sections. In cither case it 
is desirable to transmit or telemeteér cer 
tain vital dispatching information, such 
as pressures and flow, to a central office 
in order that the entire pipeline opera 
tion may be observed and appropriate 
dispatching instructions issued 

If the line is sectionalized for remote 
control purposes, the control centers will 
receive instructions from the central dis 
patch office and, through their push 
button facilities, control the stations in 
their section. Each section is complete 
within itself and, as far as physical con 
trol is concerned, might be considered an 
independent pipeline 

The advantages of this type of opera 
tion are considerable. Long communica 
tion circuits for control use are not re 
quired. Control personnel of each sec 
tion are nearer to and in closer contact 
with the stations under their control 
Personnel at these control centers can act 
as backup for emergencies that might oc 
cur within their area 

The advantage of controlling the en 
tire system from a central point at the 
present time ts largely confined to reduc- 
tion of control personnel 

Examples of control and telemetering 
functions are listed which would be 
typical of the requirements for remote 
Operation of a compressor station 


Pressure Surges in Pipelines, by E. J. 
Waller, Assoc. Mem. ASME, Oklahoma 
State University, Seillwater, Okla 1957 
ASME Petroleum Mechanical Engineering 
Conference paper No. $57—PET- 16 (multi- 
lithographed, available to July 1, 1958). 


PressuRE surges in pipes are the result 
of the acceleration of the fluid by che 
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nonuniform motion of a disturbing force 
In most pipeline systems the disturbing 
force is either the plunger of a positive 
displacement pump or a control valve 
In any case, when the fluid is accelerated 
resulting in a change in velocity with 
time at a point in the system, the piping 
system responds with a variable pressure, 
i.c., a ‘pressure surge’’ is created 
Basically, the surge problem is one of 
fluid vibrations in distributed systems 
under complex exciting forces (pres- 
sures). 

Ac the start of the study at Oklahoma 
A.&M. College there appeared to be 
two avenues of approach to the problem 
One was primarily theoretical in nature 
and the other primarily experimental 
The theoretical approach was chosen 
However, certain theoretical results 
were subject to experimental verification 
in the laboratory and in the field. These 
experiments have been carried out and 
verify the theoretical results for the 
surges generated by positive displace 
ment pumps in an actual oil pipeline 
pumping station. The theory verified 
by tests applies to the continuous or 
steady-state excitation from pumps 
Some laboratory tests involving the 
transient pressure surge (water hammer) 
were carried out and show minor discrep 
ancies between the measured values o: 
the attenuation (damping) of the pres 
sure surge and the theoretical values 
given by other authors 


Rapes on Strength of Welded Joints in 
arbon Steel at Elevated Tempera- 
tures, by a Special Task Group of the Petro- 
leum and Chemical Panel of Joint ASTM- 
ASME Research Committee 1957 ASME 


Petroleum Mechanical Engineering Confer- 
ence paper No. $57—=PET-1 (in type; to be 
available to 


ublished in Trans. ASME; 
1, 1958 
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Tue tendency for high-temperature 
failures in pressure equipment to take the 
form of cracks adjacent to welded seams 
has posed the question, ‘‘Is there an in 
herent weakness in any portion of a 
welded joint at elevated temperatures?”’ 
In an effort to answer this question par- 
tially, a Task Group of the Petroleum 
and Chemical Panel of the Joint ASTM 
ASME Research Committee on the Effect 
of Temperatures on the Properties of 
Metals has conducted a limited program 
of testing. Since the high-temperature 
strength of welded joints is dependent on 
many factors, both metallurgical and 
mechanical, it was decided to restrict 
this investigation to a basic evaluation of 
the strength of composite specimens in- 
cluding weld, heat-affected metal, and 
base metal exclusive of any effects of 
mechanical notches, reinforcement, flaws, 
undercuts, and so forth. Further, the 
tests should be conducted on the most 
common of high-temperature construc 
tional materials; namely, silicon-killed 
carbon-steel plates. A subsequent phase 
of the program will consist of similar 
tests on low chromium-molybdenum 
steels 

An investigation of the effect of me 
chanical factors such as notches, weld 
configuration, and finish on the high-tem 
perature strength of welded structures is 
being carried out by a Task Group of the 
Fabrication Division of the Pressure 
Vessel Research Committee. This in 
vestigation consists of uniaxial, static 
tensile tests on specimens cut from the 
mid-thickness of welded joints trans 
verse to the weld longitudinal axis 
Standard 0.505-in. specimens were sub 
jected to short-time and creep-rupture 
testing at clevated temperatures 


Development and Field-Testing of Wire 
Line Retractable Rock Bits, by J M 
Camp, J. E. Ortloff, and R. H. Blood, The 
Carter Oil Company, Tulsa, Okla. 1957 
ASME Petroleum Mechanical Enginecring 
Conference paper No. 57—PET-18 (multi 
lithographed; available to July 1, 1958). 


DrittinG with casing and collapsible 
drag bits is not new. Before muds were 
developed to control heaving shales, 
this method was used in penetrating 
such shales in the Gulf Coast and East 
Texas. This early casing drilling per 
mitted shale sections to be penetrated 
without pulling pipe to change bits, the 
casing being carried to total depth and 
cemented in place 

Drilling with casing and retractable 
rock bits was analyzed to sce if drilling 
costs could be reduced by this method 

A study of retractable rock bits was 
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started and two different designs were 
developed. One design used four cutters 
and the second design was a three-cone 
bit. The four-cone design was developed 
and field-tested first. This bit proved to 
be mechanically sound but, compared 
with conventional bits, its drilling rate 
and bit life were not satisfactory. The 
three-cone bit was built and field-tested 
Several minor mechanical adjustments 
may yet be desirable, but the bit is 
considered to be mechanically sound 
The life of the three-cone bit was 90 per 
cent of conventional bit life, and drilling 
rates were equal. Based on this perform- 
ance and with surface equipment de 
signed for casing drilling, drilling costs 
can be reduced by perhaps as much as 
25 per cent in a 7500-ft hole. Both re 
tractable bits have been licensed for 
manufacture under nonexclusive con 
tracts 


Appalachian Basin Air  Drilling— 
Three Years’ Experience and Results, 
by H. J. Magner, Delta Drilling Company, 
Pittsburgh, Pa. 1957 ASME Petroleum 
Mechanical Engineering Conference paper 
No $7—PET.7 (multilithographed ; 
available to July 1, 1958 


Air-pRiLLeD wells in the Appalachian 
Basin have been mainly in Pennsylvania, 
and their average depth is 7200 ft; gas 
is the production sought. The well in 
its entirety should be divided into three 
categories: (4) The water string or sur 
face hole, (6) the production of gas- 
string hole, and (¢) the completion or 
drill-in hole. This paper discusses the 
air-drilling techniques employed in each 
of these categories 

A summary is presented of the air and 
rig equipment that is employed. In 
cluded in this summary are discussions 
on compressors, airheads, rig engines, 


rock bits, drill pipe and collars, and mis 
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cellancous rig equipment 
practices and problems that are encoun 
tered in the production-string-hole op 
eration and in completion-hole tech 
niques are also considered 


Plastic Pipe in the Petroleum Industry 
by G. C. Anderson, United States Steel Cor 
Pittsburgh, Pa 1957 ASMI 

etroleum Mechanical Engincering Confer 
ence No. 57—PET-21 (multlitho 
graphed; available to July 1, 1958) 


Piastic pipe has been used at an ever 
increasing rate in the petroleum in 
dustry. Its greatest use has been in 
field operations, bute manufacturing op 
erations have also employed plastic 
materials, particularly as these manufac 
turing operations have expanded into 
the petrochemical field 

In field operations, plastic pipe has 
been accepted primarily for its corrosion 
resistance to the sour crudes in gathering 
lines, the salt water in disposal systems, 
and the aggressive soils through which 
these lines are run. Plastic pipe has 
relatively good performance with high 
paraflin crudes. Plastic pipe may be 
installed with relative case and at lower 
cost of installation as compared with 
metallic and other pipes 

All types of extruded thermoplastic 
pipes have been used in these services 
starting with polyethylene and cellulose 
acetate butyrate. Copolymer styrene 
and polyvinyl chloride pipes were added 
as these materials became availablk 

Plastic pipe has found limited use in 
the refining and manufacturing aspects 
of the petroleum industry because of the 
temperature and pressure limitations of 
the currently available plastics. Pro 
ducers have indicated that the greatest 
deterrent to the further use of plastic 
pipe is in the difficulty of obtaining 
satisfactory engineering data for success 


Three-cone retracta- 
ble bit. Bit is 
shown, /eft, collapsed 
in a cutaway view 

of the special drill 
collar designed to 
receive the bit; and 
right, bit is expanded 
to full drilling 
diameter. 
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ful applications. This lack is being 
met by the preparation of test methods, 
standards, and material specifications by 
several bodies including the Society of 
the American 
Society of Testing Materials, and Ameri 


Plastics Industry, Inc 
can Standards Association. Preparation 
data handbooks 
not only on the technical differences be 
tween plastics and older piping materials 
but on successful field installation of the 
plastics themselves, is also tending to 
reduce this deficienc y 


of installation based 


Proved Concepts in Oil Field Roller 
Chain Drive Selection, by KR. A. Schakel, 
Mem. ASME, and C. O. Sundberg, Diamond 
Chain Company, Indianapolis, Ind 
1957 ASME Petroleum Mechanical Engineer 
ing Conference paper No. $7—PET-24 
(multilithographed, available to July 1, 
19548). 


Inc 


Tue concepts outlined in this paper il 


lustrate how dynamic test results are 
converted to useful practical terms, for 
predicting roller chain performance in 
operating drives serving oil field applica 
's in 


tions at loads and spec excess of 
chain ratings. Du 
given to link plate fatigue, maximum per 
missible sprocket speed, roller life, and 
wear between the chain pins and bushings 
in the development of these concepts 

It is shown that the maximum horse 
power transmitted at the lower speeds is 
limited by the fatigue strength of the 
link plates 
sprocket speeds, roller-bushing impact 
strength determines the maximum allowa 
ble horsepower The life 
of rollers under such conditions ts shown 
to be a direct function of chain tension 
and the square of sprocket speed, and an 
inverse function of sprocket size. Sta 
tistical methods are used for analysis of 
dynamic test data to permit reliable 
prediction of both roller-bushing life and 
link plate fatigue strength 


consideration is 


Under conditions of higher 


expectancy 


Although the subject of wear is not as 
well understood as the foregoing factors, 
correlation of laboratory data with field 
service information has shown a high 
degree of reliability and points up the 
validity of using this approach for such 
drive applications 

The over-all concepts developed are 
illustrated in the graph showing the 
maximum for 1'/¢in 
pitch within the 
boundaries outlined is expected to pro 
the predicted service life. Cor 
relations oil field 
history are shown as proof of the validity 


horsepower 
chain. Operation 
vide 


with actual service 


of these conce pts 


Surface-Controlled Subsurface Safety De- 
vice for Offshore Locations, by L 
Wilhoit, Mem. ASME, and P. S. Sizer, Otis 
Pressure Control, Inc., Dallas, Texas. 1957 
ASME Petroleum Mechanical Engineering 
Conference paper No. 57—PET-10 (multi- 
lithographed; available to July 1, 1958 


Acceceraten drilling of high-pressure 
oil and gas wells in inland waters near 
townsites and dangerous or isolated loca 
tions has always required a device to pro 
tect wells from uncontrolled flow caused 
by accident or other damage. Many 
types of safety valves were built and 
tried, most of them being of the velocity- 
valve type. These valves were designed 
to operate by the additional velocity of 
flow created by the rupture of some part 
of the equipment which would 
overcome the mass of the valve causing 
This type of value was sub- 
jected to many inherent variables of 
flowing wells and made it difficult to 
calculate and control the closing rate 


well 


it to close 


accurately 

Further developments introduced the 
differentially operated tubing safety 
valve, the flow-line safety valve, and the 
pressure-responsive valve. Each of these 
possessed certain inherent disadvantages 
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power based on fa- 
tigue and roller-bush- 
ing impact strength 
I'/ein. pitch roller 
chain no. 100 
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in arcas where large volumes of flow were 
permitted. 

With the rapid extension of the off- 
shore fields into the shipping lanes of 
such areas as Lake Maracaibo and the 
Gulf of Mexico, it became apparent that 
a safety device must be developed which 
would afford positive protection for all 
types of wells located in uninhabited 
arcas, Open waters, or navigable chan- 
nels where storms and other dangers 
seriously threaten the safety of the wells. 
To meet the needs dictated by these 
conditions, a surface-controlled subsur- 
face valve was developed which em- 
ployed many of the features of both the 
tubing and flow-line safety valves. 

A surface-controlled safety-valve com- 
pletion had to meet these requirements: 


1 The safety valve must be anchored 
at a safe distance below the lake or ocean 
floor or land surface so that it would not 
be subject to sudden strains which might 
part the tubing string below the saféty 
valve in case of an accident to the well- 
head 

2 The safety valve must have a posi- 
tive action and must not depend upon 
precalculated closing settings. 

3 The safety valve must be designed 
so that it can be tested and reopened 
from the surface easily. 

4 The safety valve must not inter- 
fere with normal completion or produc- 
tion operations. (This requirement is 
obvious, considering the expense of op- 
erating over water or in inaccessible 
places. ) 

§ The safety valve must not unduly 
restrict production rates or flow up to as 
much as 12,000 bbl per day of total fluid 
in a 7-in. casing. 

6 The safety valve must be adaptable 
for permanent-type well completions and 
workovers. 

7 The completion must permit pro- 
duction by cither tubing or annulus flow. 
(For wells with thick producing sections 
and a large PI, annular flow is necessary 
to produce the well equitably. ) 

8 The completion must permit cither 
tubing or casing-gas lift 


The Economic Aspects of Combustion 
Gas Turbine Application in the Refin- 
ing Industry, by C. R. Apitz, Assoc. Mem. 
ASME, Clark Brothers Company, Houston, 
Texas. 1957 ASME Petroleum Mechanical 
Engincering Conference paper No. 57— 
PET-20 available to 
July 1, 1958 


Gas turbines as a form of power gen- 
eration are receiving rapid acceptance in 
a number of fields. These fields include 
industrial gas turbines for pump, com- 
pressor, and generator drives and for use 
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as hot gas generators for catalyst regen- 
eration in chemical and petrochemical 
plants. The gas turbine is also receiving 
acceptance in the fields of automotive 
power, marine power, and emergency 
portable power units. Over the last 
four years, the number of turbines in use 
throughout the world has more than 
doubled. The total nameplate rating 
of the turbines has nearly tripled in 
power generation installed. Not only 
are the number of gas-turbine installa- 
tions increasing but an increasing num- 
ber of companies throughout the United 
States are looking into the possibility of 
further gas-turbine application. Ac- 
ceptance of the gas turbine is definitely 
gaining in momentum. The purpose of 
this paper is to discuss techniques which 
can be applied in refineries for maximum 
profit 


Mechanical Seals for Nonlubricating 
Hydrocarbons, by A. L. Decker, Assoc 
Mem. ASME, Ethyl Corporation, Baton 
Rouge, La. 1957 ASME Petroleum Mechani- 
cal Engineering Conference paper No 
57—PET-2 available 
to July 1, 1958 


SuBsTANTIAL reductions in pump main- 
tenance costs can be effected by improv- 
ing mechanical-seal life through selec- 
tion of seals which are especially suitable 
for the fluids being handled. 

This paper presents a brief review of 
the basic types of mechanical seals and 
mechanical-seal installation 
tions preliminary to a discussion of the 
factors involved in the selection of an 
improved seal for a particular group of 
nonlubricating hydrocarbon services 
The study and test program leading to 
the selection of the improved seal is de 
scribed in the belief that it is typical of 
that required for the selection of seals for 
the less common services. The incentive 
for periodic re-evaluation of existing 
mechanical-seal applications is shown by 
the pump maintenance savings achieved 
as a result of this particular program. 


considera- 


Fight Years of Experience With Inert 
Gas Equipment, by G. O. Bates, Mem 
ASME, and J. W. Kilmer, Pan American 
Petroleum Corporation, Tulsa, Okla., and 
H. T. Shirley, Pan American Petroleum 
Corporation, Powell, Wyo. 1957 ASME 
Petroleum Mechanical Enginecring Confer- 
ence page No. 57—PET-34 (multilitho- 
graphed; available to July 1, 1958 


Inert gas has been generated by the 
Pan American Petroleum Corporation for 
the past cight years at its Elk Basin 
plant. This gas has been injected into 
the Embar-Tensleep oil reservoir to main- 
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Elk Basin inert gas system. Pan American Petroleum Corporation has been operat- 


ing the system for eight years. 


tain pressure. The inert-gas system is 
part of a complete plant which also proc 
esses casing head gas to obtain fuel, 
liquid hydrocarbons, and sulfur 

The system is composed of equipment 
serving four purposes; Generation, cool 
ing, compression, and dehydration. Ap 
proximately 15 million standard cu fe 
per day of inert gas is generated in a modi 
fied gas-fired water-tube boiler. A booster 
blower delivers the inert gas from the 
generator through coolers to the com 
pressors at a pressure of about '/2 psig, 
and 80 F. From there the gas 1s de 
livered by two stages of compression, 
with interstage coolers and scrubbers, to 
a solid desiccant-type dehydration unit 
at 130 psig and 80 F. The dehydrated 
gas is then delivered by two stages of 
compression, with interstage and after 
cooling, to the field injection piping 
system at 1500 psi and 165 F. All com 
pression is done with five 4-stage 1200-hp 
rating) right-angle, 


(sea-level 2-cycle 
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Control of Flow Distribution by Mixing 
Headers, by S. C. Hyman, A. R. Gruber, 
Assoc. Mem. ASME, and L Joseph, Nuclear 
Development Corporation of America, 
White Plains, N 1957 ASME-AIChE 
Heat Transfer Conference paper No. 57— 
HT-30 (multilithographed; available to 
June 1, 1958.) 


Tue coolant flow distribution among 
parallel passages in a nuclear reactor (or 
boiler or heat exchanger) can be very 
sensitive to variations in heat input, 
channel dimensions, and the like. Ina 
previous paper this flow sensitivity was 
defined in terms of certain partial deriva 
tives. These terms were related by ana- 
lytical expressions to fluid properties 


gas-engine-driven compressors. One of 
them is designed and connected for altet 
nate service as a feed-gas compressor 

Eight yeats of operating experience 
indicate that equipment handling inert 
gas will give little more trouble than 
equipment handling sweet natural gas if 
the following jYecautions are followed 
in the design and operation of the equip 
ment 

1 Adequate combustion and recir 
culation controls are provided and prop 
erly maintained. 

2 The gas is dehydrated at the earliest 
practical location in the system 

3 Pockets where condensate can col 
lect are minimized 

4 pH of condensate is adequately con 
trolled with ammonia 

5 The system is carefully watched 
for leaks and corrosion 

6 Aluminum cubes are used in cooling 
equipment upstream of the first stage of 
compression 


and operating characteristics. The flow 
sensitivity is of great concern owing to 
the potential malfunction, reduced efh 
ciency, or failures that can resule. The 
use of valves and orifices was quantita 
tively evaluated for supercritical water 
in the earlier paper 

The scope of this paper is to consider 
the utility of mixing headers. These 
mixing chambers are located along the 
flow passage as a common receiver for 
parallel! flow from many channels 
These headers, in turn, supply subsequent 
lengths of heated passages in parallel 
Analytical expressions are derived for the 
effect of headers on flow, outlet-fluid en 
thalpy, and channel-wall temperatures 
The limiting cases of minimum and com 
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plete mixing in the headers are consid 
ered. Numerical results for water at 
supercritical pressures are given to show 
the marked increase in stability obtained 
using intermediate mixing headers 


Natural Convection Heat Transfer in 
Regions of Maximum Fluid Density, 
by R. S. Schecter, University of Texas, Aus 
tin, Texas, and H. S. Isbin, University of 
Minnesota, Minneapolis, Minn 1957 
ASME-AIChE Heat Transfer Conference 
paper No. $57—HT-25 (multilithographed , 
available to June 1, 1958) 


Convective heat transfer is greatly in 
fluenced by the presence of a density 
maximum in the convecting fluid. An 
insight into the mechanism of natural 
convection in the region of maximum 
fluid density may be achieved by study 
ing the fluid velocity within the bound 
ary layers 

The density maximum leads to two 
convective mechanisms, each of which 
must be considered separately. These 
two convective regimes have been termed 
normal or unidirectional convection 
and inverted convection 

Those conditions which produce dual 
convection currents are termed inverted 
convection regimes and the cases in 
which only a falling or a rising film oc 
cur are called normal or unidirectional 
convection regimes 

In this paper, a test is described which 
was devised to predict the type regime 
which will prevail for a heated, flat, 
vertical plate 


Heat Transfer From Superheated Vapors 
to a Horizontal Tube, by G. Balckjian, 
Alhambra, Calif., and D. L. Katz, Mem 
ASME, University of Michigan, Ann Arbor, 
Mich. 1957 ASME-AIChE Heat Transfer 
Conference paper No. $57—-HT-27 (multi- 
lithographed; available to June 1, 1958) 


CONDENSATION Of superheated vapors 
is frequently encountered in industry, 
vapor leaving compressors is one such 
example. A superheated vapor in con 
tact with a surface at temperatures below 
the dew point of the vapor will form a 
condensate film on the cold surface 
The heat extracted from the vapor passes 
through the liquid film much as in the 
condensation of saturated vapors. The 
difference in the condensation of super 
heated vapors from the process for satu- 
rated vapors lies in the removal of the 
superheat from the vapor at an extremely 
short distance from the condensate sur 
face and the effect which this process has 
on the temperature of the liquid at the 
vapor-liquid interface. The proper de 
sign of a superheated vapor, condenser 
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requires the formulation of a_ theory 
whereby the behavior of superheated 
vapors may be predicted for a wide range 
of pressures and superheats, in order to 
anticipate the peculiar condenser condi- 
tion when the tube surface is no longer 
wetted with a liquid film 

Experimental data are reported for 
condensing Freon-114 (tetrafluorodichlo- 
rocthane) and steam at several pressures 
The condition of the vapors ranged from 
saturation to 180 F of superheat. The 
condensing tube containing embedded 
thermocouples was */,4 in. diam and 3 ft 
long. Visual observation showed that 
steam condensed by dropwise condensa 
tion in part. Increase of superheat in 
the vapor at constant pressure caused a 
lowering of the tube-wall temperature 
which was indicative of a lowering of the 
surface temperature of the condensate 
The lowering of the condensate-surface 
temperature below the saturation tem- 
perature was computed from the experi 
mental tube-wall temperatures, the heat 
flux, and Nusselt’s equation for the con- 
densate-film resistance. The lowering 
of the condensate-surface temperature is 
correlated with degree of superheat 
An interfacial film coefficient of heat 
transfer between the superheated vapor 
and the condensate surface is reported 
based on the computed surface tempera 
tures. Schrage's analysis and equations 
for relating mass and heat transfer with 
conditions at an interface were simplified 
and used to correlate the experimental 
condensing load with the degree of 
superheat 


Horizontal Condenser Theory—Part I, 
Mathematical Development of Tube 
Loading, by D. Q. Kern, Mem. ASME, 
D. Q. Kern Associates, Cleveland, Ohio 
1957 ASME-AIChE Heat Transfer Conference 
paper No. $7—HT-28 (multilithographed; 
available to June 1, 1958) 


Tue comparison of performance be- 
tween large horizontal condensers em- 
ploying bare and low-finned tubing has 
amplified several deficiencies in current 
condenser theory. Among these are the 
lack of equations which define the aver- 
age tube loading for conventional tube 
layouts bounded by a circle. Also 
lacking is a criterion which establishes 
the transition from viscous to turbulent 
flow in terms of the average tube loading 
The equations derived in this paper for 
tube loading are applicable to both bare 
and low-finned tubing condensers 

The availability of low-finned tubing, 
tubing having dimensions comparable 
with bare tubing and possessing fins 
'/1¢ in. high, greatly facilitates the fur 
ther development of condenser theory 


For bare tubes the surface per linear foot 
is proportional only to the outside diame- 
ter of the tube. With low-finned tubes 
on the same layout, a wide variation 
in surface and condensate drainage can 
be attained without a significant change 
in the vapor flow distribution 
The common method for correlating 
bare-tube data employs the equation de- 
rived by Nusselt for condensation on a 
single horizontal tube with the conden- 
sate in viscous flow. Nusselt also de- 
rived an equation for computing the con 
densing coefficient for any horizontal 
tube in a vertical bank employing the 
_same assumptions. For the p™ tube 
from the top the equation for the con- 
densing coefficient is hp = Ay[p¥4* — 
(p — 1)**) where A, refers to the value 
of the coefficient computed for a single 
tube. 
Nusselt assumed that 


1 The resistance to condensation is 
the resistance of the condensate film to 
conduction 

2 The temperature difference between 
the vapor and tube wall is constant. 

3 The condensate moves about the 
tube in viscous flow 

4 The condensate descends from one 
tube to the tube below as a continuous 
sheet without disturbing the condensate 
on the tube below 


Although the Nusselt theory has been 
found invalid for a vertical bank of tubes 
it remains the basis for designing horizon- 
tal condensers containing a multiplicity 
of such banks. Equations for conden- 
sate loading are derived for the common 
tube layouts bounded by a circle. These 
equations indicate that the average value 
of the condensing coefficient should vary 
with the size and type of pitch, and 
that a condition of ideal layout exists 
which differs from present design prac- 
tice 


Wetting Effects on Boiling Heat Trans- 
fer—The Copper-Stearic Acid System, 
by W. B. Harrison and Z. Levine, Georgia 
Institute of Technology, Atlanta, Ga. 1957 
ASME-AIChE Heat Transfer Conference 
paper No. 57—HT-29 (multilithographed ; 
available to June 1, 1958) 


In orpDER to study effects of wetting on 
heat transfer in the nucleate boiling re- 
gime, stearic acid was boiled in contact 
with different crystal planes of single 
crystals of copper. One crystal plane 
was wetted by the acid and the other was 
not. In the region of low heat flux, 
where heat transfer is primarily non- 
boiling natural convection, the non 
wetted crystal required higher values of 
temperature difference than the wetted 
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crystal for the same flux. This is consist- 
ent with the notion that, for heat trans- 
fer without phase changes, nonwetting 
conditions represent increased thermal 
resistance. At high values of heat flux, 
though not in the vicinity of the critical 
temperature difference, the situation was 
reversed; that is, the nonwetted surface 
required lower temperature difference 
than the wetted surface. This is consist- 
ent with the notion that it is easier to 
form bubbles with nonwetting condi 
tions than it is with wetting conditions 
In the present studies, stearic acid was 
boiled at about 465 F, corresponding to a 
pressure of 17 mm of mercury. Heat 
flux ranged from 3450 to 63,300 Bru/hr 
sq ft while temperature difference be 
tween the copper crystal and the stearic 
acid ranged from 38 to 132 F. The cor- 
responding range of heat-transfer coeffi- 
cient was from 91 to 510 Bru/hr sq ft F. 


Heat Transfer and Pressure Drop in 
Odd-Shaped Annulli, by C. Johannes and 
R. R. Kraybill, University of Rochester, 
Rochester, N. Y. 1957 ASME-AiChE Heat 
Transfer Conference paper No. 57—HT-26 
(multilithographed; available to June 1, 
1958). 


Measurements of heat-transfer cocth 
cients and fluid-friction factors were 
made for water, diesel oil, and SAE 50-60 
lubricating oil flowing through a vertical 
annular brass duct 6 ft long, bounded on 
the outside by a 1.65-in-sq duct and on 
the inside by a brass pipe (*/s, '/2, and 
l-in. sizes). Heat was transferred from 
the outside surface of the steam-heated 
pipe to the flowing liquid; the outside 
wall of the square duct was well in 
sulated. Investigation included Reyn 
olds numbers from 300 to 330,000 and 
Prandtl numbers from 3 to 1680. Ap 
proximately 150 cooling and heating 
runs were made with heat balances 
checking within 5 per cent. Heat 
transfer data in the turbulent region are 
best correlated either as a j-factor-type 
equation or by 


9 


2/3 0.2 
= 0.015 { (2x6 
h 


D, 


where Dy is the equivalent diameter of 
the annulus, D, is outside pipe diameter, 
and & is the width of the square duct. 
The pressure-drop data for turbulent flow 
are correlated by the following equation 


aa ( 
dD, 


Cy 


f = 0.06 
Data for the laminar region are repre- 
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sented by graphical correlations for f 
and 4. The divergence between Col- 
burn's j-factor and '/» of the friction fac- 
tor (f/2) is noted and discussed. The 
recommended equations fit the data with 
a maximum deviation of about 20 per 
cent 


Momentum and Mass Transfer by Eddy 
Diffusion in a Wetted-Wall Channel, 


by A. M. Dhanak, Assoc. Mem. ASME, 
General Electric Company, Schenectady, 
N. Y. 1957 ASME-AIChE Heat Transfer 


Conference paper No. 57—HT-32 Cmulti- 
lithographed; available to June 1, 1958 


IN MANY industrial processes such as 
humidification, drying, mixing, and so 
on, turbulence exerts a marked influence 
on the transport of material or heat 
In such processes the state of motion of 
the fluid, t.¢., whether laminar or tur 
bulent, is of primary importance. Fur 
thermore, for design engineers, estima 
tion of the basic sizes of equipment in 
these processes requires a knowledge of 
the resistance to mass or heat transfer 
Approximately 30-60 per cent of the total 
resistance is generally contributed by the 
eddy diffusion in the turbulent core of 
the main flow 

Tue role of eddy diffusion of mass 
(water vapor) and momentum was in 
vestigated in a specially devised wetted 
wall channel in which the rippling of the 
liquid film was climinated. The experi- 
mental measurements of the turbulent ex 
change coefficients for mass and momen 


tum transport were carried out in a fully 
developed turbulent flow of air within 
the range of Reynolds numbers of 8000 
to 160,000. A correlation with Reyn 
olds numbers revealed an approximately 
linear relationship of the eddy diffusivi 
ties to Reynolds number. the 
hotwire measurements it was found chat 
within the main portion of the curbulent 
core eddy diffusivities remained fairly 


constant 
e 


Radiant Heat Exchange in a Gas-Filled 
Enclosure, by H. C. Hottel, Mem. ASME, 
and E. S. Cohen, Massachusetts Institute of 
Technology, Cambridge, Mass 1957 
ASME-AIChE Heat Transfer Conference 
paper No. $57 —HT-23 (multilithographed, 
available to June 1, 1958) 


A Mrruop is presented for predicting 
the effect of allowance for radiation ex 
change on the distribution of tempera 
ture and heat transfer within a furnace 
chamber. The is divided into 
surface zones and gas zones the number 
of zones dependent upon the desired ac 
curacy of the result. Direct-exchange 
factors are available for gas-gas, gas 
surface, and surface-surface zone inter 
change. A method is presented for de 
termining, from these factors, the net 
exchange factor for any zone-pair, mak 
ing due allowance for interaction with 
all other zones. The resultant factors 
are then fed into a set of energy balances, 
one on each zone, which by simultaneous 
solution permit a determination of the 


system 


Over-all view of experimental setup for investigation of the role of eddy diffusion of 


mass and momentum 
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space-distribution of gas and surface 
temperatures and the distribution of heat 
flux over the surfaces 


Heat Transfer Between Fluidized Solids 
Beds and Boundary Surfaces—Correla- 
tion of Data, by L. Wender and G. T 
Cooper, Mem. ASME, The M. W. Kello 
Company, New York, N. Y. 1957 ASME- 
AIChE Heat Transfer Conference paper No 
$7—HT-31 (multilithographed; available 
to June 1, 1958) 


Tue problem of determining heat- 
transfer beds of 
fluidized solids and boundary surfaces 
either the walls of the fluidizing vessel 
or tubes immersed in the bed) 1as at 
tracted the attention of numerous in 
vestigators 


cocfhcients between 


This paper presents a broad empirical 
study of nine independent sets of data on 
fluidized-bed heat transfer, with correla 
tion of the data in two groups. A wide 
range of the many variables is covered, 
and some data on commercial units are 
included. The correlations indicate im 
portance of heat transport by the mobile 
particle and of unsteady-state conduction 
in the gas 


Convective Heat Transfer From High- 
Temperature Air Inside a Tube, by 
H. E. Zellnik and S. W. Churchill, Univer- 
sity of Michigan, Ann Arbor, Mich. 1957 
ASME-AIChE Heat Transfer Conference 
paper No. 57-——-HT-33 (multilithographed ; 
available to June 1, 1958 


Locay rates of convective heat trans- 
fer from air at high temperature to a 
cold wall were measured in the inlet re- 


gion of a circular tube. Air entered the 
tube with a flat velocity and temperature 
profile at temperatures from 480 to 2000 
F and flow rates corresponding to bulk 
Reynolds numbers from 4500 to 22,500 

The inner surface of the 1.0-in-ID tube 
was maintained at approximately 100 
F by water cooling. Local rates of heat 
transfer were determined at 1.5, 4, 7, 
and 10 tube diameters from the entrance 
by measuring the radial temperature pro- 
file in thermally isolated, annular sectors 
of the tube wall. The local rate data for 
all gas temperatures are well represented 
by previous correlations for small tem 

perature differences if the gas properties 
the bulk temperature 
rather than the film temperature. The 
data agree well with the data of previous 
investigators wherever the experimental 
ranges overlap 


are evaluated at 


Heat Transfer in Thin-Film, Centrifuga 
Processing Units, by A. R. Gudheim, 
The Kontro Company, Inc., P- 
Mass., and J. Donovan, Artisan Metai Prin 
ucts, Inc., Waltham, Mass. 1957 ASME- 
AIChE Heat Transfer Conference paper No 
§7—HT-22 (multilithographed; available 
to June 1, 1958) 


A centTrieuGaL thin-film unit, a new 
type of evaporator, distillation, or proc- 
essing unit, has been developed, and is 
becoming more and more important for 
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many specialized unit operations. The 
units perform many difficult operations 


continuously with materials hitherto 
difficult to handle. 
Thin-film machines  centrifugally 


spread the material to be processed over 
a heated or cooled wall in a compara- 
tively thin film, maintained under tur- 
bulence with rotating, close fitting 
blades. The product flows through the 
unit by gravity, or by utilizing a portion 
of the centrifugal force generated. 

Three basically different types of 
centrifugal thin-film units are currently 
available: Straight sided, vertical; re 
verse taper, horizontal or vertical; and 
forward taper, horizontal or vertical. 

The object of this paper is to present 
heat-transfer information relating to 
these new centrifugal thin-film machines. 
Performance varies considerably with 
each machine, therefore, it is necessary 
to select the one best suited for a particu- 
lar application. 


Film Boiling From Vertical Tubes, by 
Y. Y. Hsu and J. W. Westwater, University 
of Illinois, Urbana, Ill 1957 ASME- 

AiCnE Heat Transfer Conference paper No 
*—HT-24 (multilithographed; available 

ne 1, 1958 


Bromtey's theoretical equations for 
heat transfer during film boiling have 
been shown to be reliable for horizontal 
tubes, but they have never been tested 
for vertical surfaces. High-speed photog- 
raphy indicates that the assumption of 
viscous flow for the vapor film is satis- 
factory for horizontal tubes, but not for 
vertical tubes. Heat-transfer measure- 
ments were made using vertical stainless 
steel bayonet tubes, */s and '/ in. OD, 
with lengths from 2.6 to 5.4 in. The 
heat source was steam. The boiling 
film AT ranged from 154 to 314 F for 
three organic liquids and from 547 to 
788 F for nitrogen, all at 1 atm. No 
Benzene, 
carbon tetrachloride, and nitrogen on the 
longer tubes had A-values 2 or 3 times 
greater than predicted by the Bromley 
equation; however, the Reynolds num 
Nitro 
length obeyed the 


forced convection was used 


bers were found to exceed 2000 
the 2.6-in 
equation; the Reynolds numbers were 
less than 2000 
aly; although the Reynolds numbers 
were less than 2000, the flow was proved 
by photography to be turbulent and the 
A-values were much higher than pre 
dicted for viscous flow 


gen on 


Methanol is an anom 


A correlation is given which fits all 
the data except for methanol The cor 
relation shows that a vertical orienta- 
tion is superior to the horizontal for 
liquids boiling outside tubes 


Heat Transfer to Fluids With Low 
Prandtl Numbers for Flow Across 
Plates and Cylinders of Various Cross 
Sections, by R. J. Grosh, Assoc. Mem. 
ASME, Purdue University, Lafayette, Ind., 
and R. D. Cess, Westinghouse Research 
Laboratory, Pittsburgh, Pa. 1957 ASME 
Fall Meeting paper No. 57—F-29 (multi- 
lithographed; to be published in Trans 
ASME; available to July 1, 1958 


Locat and over-all heat-transfer co 
efficients were determined analytically 
for one and two-dimensional] flow of a 
fluid with small Prandtl number, such as 
a liquid metal, across a flat plate and 
cylinders of various cross sections. The 
possibility of heat generation within 
the fluid was considered. Certain of the 
results were simplified for convenient 
calculation and the approximations in- 
vestigated A comparison of the results 
with those of Pohlhausen and Squire 
showed rd agreement The pre cedure 
for obtaining these coefficients rested 
upon a consideration of forced convec 
tion in a fluid with small Prandtl num 
ber which implied that inviscid flow can 
be assumed and eddy transport of heat is 
negligible in comparison to molecular 
conduction for with small or 
moderate Peclet numbers. The analysis 
was simplified greatly by means of a 
transformation and certain results due to 
Boussinesq. The agreement of the ana- 
lytical results with those obtained ex 
perimentally by Hoe for mercury flow- 
ing through tube banks and the method 
for calculating heat-transfer rates in tube 
banks will be described in a later paper 


flows 


Velocity and Temperature 

rofiles for Air in Turbulent Pipe 
Flow, by C. A. Sleicher, Jr., Shell Develop- 
ment Company, Emeryville, Calif. 1957 
ASME-AIChE Heat Transfer Conference 
ao No. 57—HT-9 (in type; to be pub- 
ished in Trans. ASME; available to June 1, 
1958) 


Ir 1s often necessary to calculate the 
rate of heat transfer to fluids in situa 
heat-transfer data 
exist. In many such cases, the rate of 
heat transfer can be calculated from 
known velocity distribution provided 
that the ratio of eddy diffusivity for 
heat to that for momentum its known 
This paper describes an experiment in 
which the was calculated from 
measured velocity and temperature pro 
files of air in fully developed flow in a 
pipe, at uniform wall temperature 
The ratio found to with 
Reynolds number and position, and in 
all cases was above the value of unity 
used by many The ratio 
approached a constant of about 1.4 very 
near the pipe wall 


tions for which no 


ratio 


was vary 


authors 
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Total Normal Emissivity Measurements 
for Porous Materials Used for Mass- 
Transfer Cooling, by T. F. Irvine, Jr., 
J. P. Hartnett, Mem. ASME, and E. R. G 
Eckert, Mem. ASME, University of Minne- 
sota, Minneapolis, Minn. 1957 ASME Fall 
paper No. 5$7—F-8 (multilitho- 
graphed; available to July 1, 1958 


Watts fabricated of porous materials 
are utilized in various present-day en 
gineering applications. An example of 
such use may be found on aircraft sur 
faces where certain areas of porous skin 
are included to reduce boundary thick 
ness by suction and in this way to im 
prove the lift or to maintain laminar 
boundary layers. Another important 
example involves the blowing of a cool 
ant through a porous aircraft surface to 
provide protection of the surface from a 
hot gas stream. Such a cooling method 
is designated ‘‘transpiration cooling.”’ 
By its application allowable tempera- 
tures probably can be maintained on the 
skin of high-speed aircraft and missiles, 
and on the walls of rocket nozzles and 
combustion chambers 

The temperature attained by 
porous surfaces is determined primarily by 
a balance between 
radiative heat flow, and consequently the 
knowledge of the radiative properties of 
the porous materials is required for heat 
transfer calculations 

It is the purpose of this paper to present 
total normal emissivity data for a num 
ber of such porous surfaces 


such 


the convective and 


Thermal Conductivity of Insulating Ma- 
terials for Use in Nuclear Reactors, 
by W. R. Morgan, Mem. ASME, General 
Electric Company, Even'ale, Ohio, and 
W. G. Baxter, General Electric Company, 
Cincinnati, Ohio. 1957 ASME Fall Meetin 
paper No. 57—F-9 (maltilichographed. 
available to July 1, 1958) 


Tue 


tem pera ture 


high 


arc 


desirable properties of 


insulating materials 


well known. They should have low 
thermal conductivity, high resistance to 
dimensional deformation, ‘high resist 
ance to spalling, high resistance to 
abrasion, high resistance to chemical 
attack, and high strength at operating 
temperatures. When these materials are 
used in nuclear reactors two additional 
properties must be considered: namely, 
a) there must be a minimum of nuclear 
poisoning by the chemical clements 
which make up the insulation and, (4) 
there should be no adverse effects on the 
thermal or mechanical propertics when 
exposed to high order neutron and 
gamma fluxes 

A survey of the various insulating 
materials was made to find one which 
possessed all the propertics mentioned 
and could operate satisfactorily in a 
nuclear reactor in the region of 1800 F 
with approximately 1400 F temperature 
drop across a 0.2-in. thickness of the in 
sulation, Since a type 
material was considered most desirable, 


mineral-wool 


particular attention was directed to this 
type of insulation which is extensively 
the aircraft industry. Two 
materials appeared promising. These 
will be referred to as insulation A and in 


used in 


sulation B 

Insulation A is an alumina-silica body 
and is available in fele form. Insulation 
B is essentially pure SiO, and was availa 
ble at one time only in batt form. The 
literature indicated insulation A to have 
a small conductivity advantage at the 
temperature under consideration 

This paper presents the results of ther- 
mal-conductivity Measurements of these 
two relatively high-temperature insula 
tion materials both under nuclear radia 
tion and in the absence of nuclear radia 
tion 
Measurements 1s 
conductivity results are presented graphi 
cally and some conclusions pertaining to 
particle bombardment are given 


The apparatus employed for the 


described) Thermal 


Velocity- 
temperature probe 
for experiments 
with velocity and 
temperature 
profiles for air in 
turbulent pipe flow 
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Buckling of Rectangular Plates With 
Two Unsupported Edges, by P 
Shuleshko, The New South Wales University 
of Technology, N.S. W., Australia. 1957 
ASME Applied Mechanics Summer Confer- 
ence paper No. $7—-APM-46 (in type; to 
be published in the Journal of Applied 
Mechenies; available to April 1, 1958) 


In vuis paper the clastic stability of 
rectangular plates compressed in two 
perpendicular directions by forces uni 
formly distributed along the edges is 
considered. Edges x = 0, and x = a 
are simply supported, edges y = +6/2 
are unsupported. The nondimensional 
cocflicient k = Pa*/r*D for various 
ratios b/a and v = P\/P,(0 Sv < @) 
is tabulated and corresponding graphs 
are presented 


Thermal Drift of Floated Gyroscopes, by 
L. E Goodman, Mem ASME, and A. R 
Robinson, Assoc. Mem. ASME, University 
of Minnesota, Minneapolis, Minn. 1957 
ASME Applied Mechanics Summer Confer 
ence paper No. $7—-APM-31 (in type; to 
be published in the Journal of Applied 
Mechonics, available to April 1, 1958 


Wuen a floated gyroscope is subjected 
to a temperature distribution which is 
not symmetrical about a plane parallel to 
the gravitational force, convection cur 
rotat« The 
rebalance torque and the drift 
rate thermal first 
determined for the 
It is then shown that 


the gimbal 
free 
effects are 


rents tend to 
due to 
case of an exactly 
centered gimbal 
moderate gimbal eccentricity has little 
influence on thermal drift, and, in fact, 


reduces thermal rebalance torque 


A Photoelastic Study of Maximum Ten- 
sile Stresses in Simply Supported 
Short Beams Under Central Trans- 
verse Impact, by A. A. Betser, Ministry 
of Defense, Haifa, Isracl, and M. M. Frochr, 
Mem. ASME, Illinois Institute of Tech 
nology, ( hicago, ill 1957 ASME Applied 
Mechanics Summer Conference paper No 
57—APM-356 (in type, to be published in 
the Journal of Applied Mechanics; available 
to April 1, 1958 


Simpty supported short Castolite beams 
of uniform rec tangular cross section were 
subjected to central transverse impact by 
a heavy mass. Photoclastic streak pho 
tographs were taken of the transverse 
section of symmetry for a wide range of 
spans, widths, and impact velocities at 
exposures of less than 1 microsec. The 
maximum deter 
mined. Comparison with the clemen 
tary theory for long beams shows that 
while this theory is satisfactory for long 
beams, it does not agree with the results 


tensile stresses were 
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ints supported beam under central impact: 
am, line of interest, point of interest, rubber bands, and anvil 


Castolite 


from short beams. An approximate 
theory for short beams under central im 
pact is developed which gives satisfac 
tory agreement. The duration of im 
pact also was determined and the appear 
ance of isotropic points is discussed 


Tensor Flexibility Analysis of Closed- 
Loop Piping Systems, by J. W. Soule, 
United Engineers and Constructors, Inc., 
Philade Iphia, Pa. 1957 ASME Fall Mecting 
paper No. 57—F-3 (in type; to be pub- 
ished in the Journal of Applied Mechanics; 
available to July 1, 1958 


Tue author has developed in two pre- 
vious papers a general procedure by 
means of which the basic tensor concepts 
and transformation formulas derived by 
Kron could be used for flexibility analy 
sis of highly complex systems. Ex 
perience has shown that there are two 
troublesome complicating factors which 
frequently occur in applying either the 
tensor method or any of the various 
other methods of flexibility analysis: 

1 Closed-loop systems, or systems 
which contain branches connected in 
parallel 

2 Branches inclined with respect to 
the co-ordinate axes 

The present paper will show in detail 
how each of these difficulties can be over- 
come by use of the proper techniques in 
applying the general tensor method 
which was developed previously 

A technique is presented for applying 
Kirchhoff's laws to the more complex 
structures, using the tensor method of 
analysis presented in previous papers by 
the author. Tensor formulas are used 
to solve a typical closed-loop piping sys 
tem containing inclined branches 
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A, B, C, D, E, and F are hammer, 


Natural Frequencies of Nonuniform 
Beams on Multiple Elastic Supports, 
by R. A. Di Taranto, Assoc. Mem. ASME, 
Radio Corporation of America, Philadel- 
hia, Pa. 1957 ASME Fall Meeting paper 

o. 57—F-5 (in type; to be published in 
the Journal of Applied Mechanics; available 
to July 1, 1958) 


A metuop is presented for the deter- 
mination of the natural frequencies of 
nonuniform beams on two or more tor 
sionally and linearly clastic supports, 
including the effect of rotary mass mo 
ment of inertia. The method employed 
is an extension of the Myklestad 
method. The cases of two supports 
with varied end conditions and three 
supports with a torsional and linear re 
straint at cach support are formulated 
It is indicated how this method may be 
used for problems concerning forced 
vibrations of beams on multiple elastic 
supports and for the determination of 
critical rotor speeds including gyroscopic 
effects. 


Availability List of 
Unpublished ASME Papers 


A numoer of papers and reports were pre- 
sented at ASME Meetings which were not 
preprinted or published. Manuscript copies 
of these papers are on file for reference pur- 
poses in the Engineering Societies Library, 29 
West 39th Street, New York 18, N.Y. Photo- 
static copies of these unpublished papers may 
be secured from the Library at the rate of 40 
cents per page to members; 45 cents per page 
to nonmembers. The following papers re- 
cently have been placed on file in the Engineer- 
ing Societies Library 
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1956 Annual Meeting 


The Performance of the Demineralizer in the 
Preparation of High Quality Water, by I. B. 
Dick 


1957 Spring Meeting 


Mathematical Techniques of 
Loading, by H. W. Bomzer 


Incremental 


Newest Techniques in Managing Mainte- 


nance, by O. Stewart 


1957 Railroad Conference 


Special Test Equipment on Railroads, by B. N 


Seniff 
Use of Economy Fuels in Diesel Locomotives, 


by P. V. Garin 


ASME Trangaetiong 


Tue October, 1957, issue of the Transactions 
of the ASME (available at $1 per copy to mem- 
bers; $1.50 to nonmembers), contains the 
following technical papers: 

Vibration Design Charts, by J. N. MacDuff 
and R. P. Felgar. (56--A-75) 

Two Applications of a Digital Computer to 
Machine-Design Problems, by Joseph T 
Lester, Jr. (56-—-A-98) 

Application of Digital Computers to 
Bearing Design, by B. Sternlicht and F. J 
Maginniss. (56—A-73) 

The Effect of Condensate Reheat on Mean 
Temperature Difference in Feedwater Heater 
Subcooling Zones, by Karl A. Gardner 
(56—A-69) 

A Theoretical Analysis of Heat Transfer in 
Natural Convection and in Boiling, by Yan Po 
Chang. (56--A-42) 

Heat Transfer to Lead-Bismuth in Turbulent 
Flow in an Annulus, by R. A. Seban and D. F 
Casey. (56--A-62) 

New Finite-Difference Technique for Solu- 
tion of the Heat-Conduction Equation, Es- 
pecially Near Surfaces With Convective Heat 
Transfer, by H. G. Elrod, Jr. (56--A-112) 

Design of Supersonic Expansion Nozzles and 
Calculation of Isentropic Exponent for Chemi- 


cally Reacting Gases, by R. Edse. (56--A- 
106) 

Transient Air Temperatures in a Duct, by 
S. E. Rea and C. M. Ablow ($6-—A-70) 


Heat Transfer to Laminar Boundary Layers 
With Variable Free-Stream Velocity, by R. A 
Seban. (56--A-125) 

Experimental Studies of Free Convection 
Heat Transfer in a Vertical Tube With Uni- 
form Wall Heat Flux, by J. P. Hartnett and 
W.E. Welsh. 

Heat-Transfer and Flow-Friction 
of Woven-Screen and Crossed-Rod 


Charac- 


teristics 

Matrixes, by L. S. Tong and A. L. London 
(56-—-A-124 
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1957 Semi-Annual Meeting 


Friction and Wear Properties of Solid Film 
Lubricants, by R. E. Crump 


Determination of Optimum Sizes and Economic 
Feasibility of Shipping Containers Using 
Operations Analysis Techniques, by J. 
Carrabino 


An Engineer- 


Servo-Operated Panradiometer, 
Heat Transfer 


ing Need in Physiological 


Studies, by A. M. Stoll, J. D. Hardy, and 
C. H. Richards 

Problems in the Design of Cabin Doors for a 
Jet Transport, by. Kerr, Jr 


Some Industrial Applications of Aluminum in 
an Aluminum Rolling Mill, by A. H. Koepf 


Production Engineering Research and Its 
Practical Application in Great Britain, by D. 
F. Galloway 


Measurement and Integration of Accelera- 
tion in Inertial Navigation, by J. M. Slater. 
(56—-A-160) 

Pressure-Flow Characteristics of Pneumatic 
Valves, by F. D. Ezekiel and J. L. Shearer 
(56—A-104) 

Fork-Truck Stability—A Study in Moments, 
by R. W. Puder, W. H. Bogar, and R. D. Jay 

56--A-114 

Pressure Drop and Air-Flow Distribution in 
Gas-Turbine Combustors, by J. S$. Grobman, 
R. T. Dittrich, and C.C. Graves. (56--A-208 

Nonhomogencous Yielding of Stecl Cylin 
der, 1—Mild Steel, by M. C. Steele and L. ¢ 
Eichberger. (56--A-39) 

Delayed-Yield Time Effects in Mild Steel 
Under Oscillatory Axial Loads, by R. O 
Belsheim. (56--A-108) 

Apparent Frictional Forces on Clamping 
Elements as Used in the Oil Industry, by E. | 
Moser and J. C. Wilhoit, Jr. (S56--A-31) 

An Investigation of Thermal-Seress Fatigue 
as Related to High-Temperature Piping Flexi- 
bility, by L. F. Coffin, Jr. (56--A-178) 

Information Center With Automatic Logger 
and Scanner—Neches Power Station, Gulf 
States Utilities Company, by J. A. Reich and 
W.B.Gurney. (56-—-A-219) 

A New Automatic Dispatching System at 
Kansas City, by D. H. Cameron and E. L 
Mueller. (56--A-215) 

Importance of Matching Steam Tempera- 
tures With Metal Temperatures During Start- 
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Comments Papers 
Including Letters From Readers on Migeellaneous Subjects 


Dual Powered, High-Speed 
Locomotive 
Comment by D. S. Onnen' 


Tue authors* have presented an inter 
esting description of the salient features 
of the new dual powered locomotive and 
should be congratulated for a job well 
don 

Although the paper is complete as it 
stands, a few added remarks concerning 
application and operation on the New 
York, New Haven and Hartford Rail 
road Company may be of interes 

In the embryo and application stages 
of the lightweight trains on the New 
Haven, it was that they 
should be equipped with one power unit 
at cach end of the train. The paper de 
scribes one advantage of this arrange 
ment double-ended cabs. In 
addition, the schedule speeds which 
were to be maintained demanded the ad 
ditional motive-power unit. The run 
between Boston and New York is plagued 
normal 


determined 


control 


with many Even at 
schedule speeds, ample power is required 


to provide proper acceleration from the 


curves 


numerous speed restrictions on curves 

In the interest of obtaining fast turn 
around time at Grand Central Terminal 
with the minimum of train servicing, a 
requirement was made that sufficient fuel 
should be carried to make the round 
trip, Boston-New York and return, with 
out the necessity of refucling in Grand 
Central Terminal. This requirement was 
met by providing 725 gallons of fuel per 
locomotive. This is sufficient to make 
the round trip plus a 2'/,hour cerminal 
layover. It should be remembered that 
this fucl supply must also take care of 
providing all train services, including 
clectric heating and lighting. Even on 
the coldest days the fucl supply 1s ample 


' Chief engineer of equipment, The New 


York, New Haven and Hartford Railroad 
Company, New Haven, Conn. Mem, ASME 

* 'Dual-Powered High-Speed Locomotive,”’ 
by Robert Aldag and | | Sahlmann, Me 
CHANICAL vol. 79, April, 1957, 


pp. 344 
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with considerable margin for contin- 
gencies and delays 

The clearance problem on the New 
Haven lines and in the Grand Central 
Terminal area has been difficult to solve. 
The new truck design developed to pro- 
vide greater stability at high speeds had 
precluded the use of a standard third rail 
shoe mechanism and beam assembly, 
since clearance requirements could not 
be met. This situation dictated journal 
box mounting of the assem 
bly. After leaving the third rail, on 
the New Haven, the shoes are always 
folded up to clear platforms, bridge 
Even in the folded 


shoe 


structures, and so on 
up position the shoe assemblies and shoes 
had to receive special design treatment to 
provide clearance on lines cast of New 
Haven, Conn. Much serious study was 
given to the car-body contour, pilot, 
and truck appurtenances, to assure clear- 
ance through one of the most restricted 
“pikes’’ in the United States 

In the paper it was mentioned that 
when leaving the Grand Central Ter- 
minal area the power supply would be 
transferred from 600-volte third rail to 
diesel electric operation well in advance 
of reaching the end of the third rail at 
Woodlawn, N. Y. In actual operation 
of these locomotives we hope to transfer 
to diesel electric power in vicinity of 
125th Street, New York. When this 
locomotive was originally developed we 
elected, in interest of simplicity, to keep 
the two traction motors connected in 
scricsonly. By so doing, the locomotive 
is limited in speed when drawing power 
from the 600-vole third rail. Although 
near maximum permissible speed can be 
obtained with 300 volts per motor, 
scheduling requirements make it neces- 
sary to transfer to diesel in the vicinity of 
125th Street 

The paper states that the 600-volt-d-c 
motor of the auxiliary motor-alternator 
set also does double duty as a 600-volt 
d-c generator when it is operated in the 
diesel zone. This is an interesting ap- 
plication electrically, and one which cer- 
tainly makes most efficient use of facili 
tics at hand. Since the motor of this set 


would necessarily be turning over all the 
time in the diesel zone, it would have 
been necessary to circulate some current 
through the brushes to maintain commu 
tator conditioning. It was developed 
that the conditioning current would be a 
pure power loss in itself, so why not con- 
dition the commutator with useful cur 
rent? This was one of the many reasons 
for using 600-volt-d-c locomotive auxil 
iarics, thus “killing two birds with one 
stone.” 

We are anxious to get these locomotives 
into service to try the many new features 
incorporated. We look forward to low 
maintenance, versatile, smooth operating 
locomotives which will do justice to the 
new concept train they will haul 


Authors’ Closure 


One, it is somewhat misleading to state 
that the new truck design precluded the 
use of the standard third-rail shoe mecha 
nism and beam assembly since clearance 
requirements could not be met. It is 
true that the new truck design precluded 
the use of the standard shoe and beam as- 
sembly, but for the reason that th¢ out 
side mounted swing hanger and bolster 
springs prevented the standard applica 
tion of third-rail shoes due to physical 
interference on the truck itself. This 
had no relationship to clearance of way 
side structures as such 

Two, Mr. Onnen's comments were ob 
viously written prior to April 1, which 
was the date on which these locomotives 
and the new train entered revenue serv 
ice. It would now be interesting to 
have Mr. Onnen’s comments as to the 
actual performance of this cquipment 
during the past four and one-half months 
We have the impression that this equip 
ment is doing very well 


Robert Aldag.’ 
F. L. Salhmann.* 


Manager, Sales Engineering Department, 
Railroad Division, Fairbanks, Morse & Com 
pany, Chicago, Ill. Mem. ASME 

*Sales engineer, Locomotive and Car 
Equipment Department, General Electric Com- 
pany, Eric, Pa. 
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Timber Construction 
Comment by F. J. Wangaard’ 


Tue author cites a number of convinc 
ing examples® of the slow-burning charac 
teristics of timber construction, and of 
the opportunity thus afforded to mini 
mize fire damage by allowing time to 
suppress combustion at its source. By 
simple calculation, the laminated timber 
shown as Fig. 9 in the paper retained 70 
per cent of its original section modulus 
after exposure to an open fire for 1 hour 

This favorable aspect of timber con 
struction is generally attributed to the 
low thermal conductivity of wood. The 
following table compares the thermal 
conductivity of wood with that of several 
other building materials. Specific heat 
and density values are also shown. 

The rate of temperature change within 
a structural member heated by conduction 
from its surface is influenced by all three 
properties as expressed in the term déf- 


fusivity, hb? = The diffusivity of wood 


ca 
is substantially less than that of the other 
The diffusiv 
ity ratio given in the table indicates the 
relative rate of temperature rise in each 
material when exposed to the same condi 
tions, thus aluminum heats §70 times as 
fast as wood and steel 80 times as fast. 


building materials listed 


Comment by Albert G. H. Dietz’ 


ENGINEERS Often appear to be unduly 
influenced by the terms ‘‘combustible”’ 


§ Professor of lumbering, School of Forestry, 
Yale University, New Haven, Conn. Mem 
ASME 

® “Fire Safety of Engineered Timber Con- 
struction,’’ by Frank J. Hanrahan. Condensed 
from ASME Paper No. §6-—A-137. Mecnant- 
caL ENoingerinG, vol. 79, April 1957, pp 
350-352. 

7? Professor, civil enginecring department, 
Massachusetts Institute of Technology, Cam- 


bridge, Mass. Mem. ASME 


Offshore Mobile Units 
Comment by J. L. Goldman’ 


Tuis is a relatively good time to have 
a general paper” presented on offshore 
mobile drilling units 

We can sympathize with the author's 
silent prayer for a test hurricane now 
rather than later. Beyond question 
these destructive Goliaths of Nature are 


going to roar into the Gulf. The sur 


® Friede & Goldman, Inc., New Orleans, La 

“Offshore Mobile Units—Presene and 
Future,’ by Richard J. Howe and Bruce G. 
Collipp, Mecuanicat Enoineerino, vol. 79, 
rose 1957, pp. 335-338. 
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Thermal Density, Diffusivity, 
conductiv- d, b*,t Diffusivity 
Material ity, &* eat,c = Ib/cu ft cu in/sec ratio 
Aluminum 1400 0.22 168 0.1255 570 
Steel 310 0.12 486 0 0176 80 
Concrete, sand, and gravel 12.6 0.25 137 0.00121 5.5 
Brick 5.0 0.20 100 0 00084 38 
Wood, air-dry, across grain 
Douglas fir 0.80 0.39 31 0 00022 10 
White oak 1.20 0.39 45 0.00022 1.0 
* Thermal conductivity (&) in Beu/sq ft/in/hr/P. 
k 
t In computing diffusivity (4?) from the relationship 4? = y values for conductivity were 


reduced to Bru/sq in/in/sec/F, and density to Ib/cu in. For example, for Douglas fir, & 


0.80 0.00000 154 
= 0.00000154 and d = = 0.0180; h? 0.00022 sq in 
144 X 3600 1728 "0.39 0.0180 
sec. 
and “‘incombustible’’ in their thinking spread of heat in wood, compared with 


other materials, tends to localize the 
fire damage in the case of wood. Dr 
Wangaard’s data, together with the 
known loss of strength of metals at 
elevated temperatures, explain why ex 
perienced firemen do not hesitate to 
enter the building or get on the roof of 
the building to fight fires when it is 
heavy timber construction, whereas, to 
protect the fireman's life from injury due 
to collapse, they normally will not do so 
in the case of a substantial fire in unpro 


with respect to materials, especially in 
construction, As fire 
nize, the terms may have little meaning in 
a building, especially, as is often the 
case, if the 
greater fire hazard than the structure. 
The slow-burning characteristics of heavy 
timber, as exemplified by modern glued 
laminated structural members, are often 
much superior to light incombustible 
which is nevertheless de 


enginecrs recog 


contents constitute a far 


construction 
stroyed by fire 

Mr. Hanrahan has presented the case 
for engineered timber by convincing 
argument. His points may 
heeded by engineers weighing the merits 
of various materials for a_ particular 
building project 


tected metal construction 

Professor Dietz, in calling attention to 
the facts that (1) heavy timber 
struction is often Much superior to non 
that engi 
by the 


well be con 


combustuble construction, (2 


neers appear unduly influenced 


terms ‘‘combustible’’ and “‘noncom 
Author's Closure bustible’’ in selecting construction ma 
terials, and (3) that engineers should 


We are indebted to both Professor 
Wangaard and Professor Dietz for their 
most helpful contributions 

By comparing certain properties 
common construction materials, Professor 
Wangaard demonstrates some pertinent 
reasons why heavy timber construction 


weigh the merits of the various materials 
for a particular building project, has 
pointed the way to not only better con 
of struction, but also to lower construction 
costs. 

Frank J. Hanrahan.” 


* Executive vice-president, American Inst 


has established such a remarkable fire gyre of Timber Construction, Washington, 
safety record. This relatively slow D.C. Mem. ASME 
. . . . . . . . . . . . . . . . . . . . . . 


prising thing is that their unhappy visits = water in which the unit was working was 


have not been more frequent in recent 
entirely 


right at its maximumrating. The vessel 


years. However, we are not came through this test with no structural 


without sign posts as to the effect of damage except to some minor fittings 
hurricanes upon mobile drilling units. The streamlined submerged hull did not 
During the summer of 1956, one of the 
smaller units our firm designed was set in 
approximately 22 ft of exposed water 
The vessel is new and was on 


During a heavy 


move until the storm was half way over, 
but had some movement following the 
failure of the large drilling caisson 


offshore When the caisson was knocked over by 


its first offshore 
storm of long duration, near-hurricanc 
winds generated full breaking seas which 
bombarded the vessel for many hours 
These waves were the maximum breaking 
waves that could have been generated in 
And, the depth of 


the heavy seas, a large open hole was 
left in che As the soil from 
under the hull moved into this hole it set 


Site 
slot arca 


up a perfect condition for a sliding action 
to take place. It 1s reasonably consid 
ered that, had the caisson not failed, the 
this depth of water vessel would not have moved under these 
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hurricane-type conditions. But the main 
lesson such experiences teach us is that 
equipment as now being designed can 
and does have the ability and structure to 
withstand hurricane conditions 

Mobile drilling units are unique hy 
brid animals which are designed to live 
two contradictory lives. This Jekyll 
and-Hyde existence stems from being 
first of all floating vessels and, at the will 
of the Operator, become fixed islands 
sitting on a wide assortment of founda 
tion materials. The problems of design 
ing to suit each one of these sets of condi- 
tions alone are not small. In combina 
tion they represent what is possibly one 
of the most demanding engineering prob- 
lems which has appeared to challenge 
the marine and petroleum industries 

Guiding Philosophy. Over the past ten 
years we have developed a_ guiding 
philosophy of a flexible nature to apply 
to mobile drilling units. The first guid 
ing step is underestimate the 
strength of the enemy. While the maxi 
mum forces hurricanes can generate are 
not positively known, we prefer to 
design for maximum or near-maximum 
predicted conditions. A second point 
is to reject any thought of running 
away froma hurricane. The mobility of 
mobile drilling units falls far short of the 
agility required to escape hurricanes 
They can only be moved in relatively fair 
weather. By the time we know a hurri- 
cane is headed to strike a mobile drilling 
unit, weather conditions at the drilling 
site may have reached a point where 
movement is impossible. Also the well 
conditions may make movement exceed 
ingly undesirable, if not impossible. A 
third guiding post in designing mobile 
drilling units is known in military par- 
lance as presenting the smallest possible 
target.”’ Obviously, if we have forces 
exerting a 1000 lb per sq ft loading, the 
total force is a product of this thousand 
pounds times the number of square feet 
If we could have zero exposure we would 
have the happy circumstance of designing 
for zero hurricane loadings 

Design. This has led us to design col 
umn structures of minimum exposed area, 
which compared with other units fre- 
quently presentone half and evenonethird 
the area to wave attack. We have pio 
neered the development and use of stream 
lined hulls, which when submerged are 
used to reduce wave loads and to reduce 
scouring action. Another point we keep 
strongly in mind is to achieve the tow- 
ability of the unit when afloat. In fine 
weather we acknowledge that almost any 
kind of floating hull can be moved under 
reasonable control. In bad weather, 
units with poor towing hull forms 
quickly take charge of the tugs and rap- 


not to 
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idly become unmanageable. We hope it 
does not take a tragedy to point out the 
necessity of making the word ‘‘mobile”’ 
have more significance than simply to 
imply movability 

From the designer's vantage point a 
few comments on short-range develop- 
ment are in order. The basic types of 
units we will have to work with in the 
coming several years are probably in ex- 
istence today, cither in operation or un 


der construction. While the appearance 


of a marvelous new tool that will make 
current designs obsolete is not an impos 
sibility, the odds against it are exceed 


know the 
new unit 


ingly high. After all, we 
minimum needs which any 
must fulfill. It must provide a reasona 
bly sized platform deck above the break- 
ing wave zone, which must be supported 
on a foundation of some sort to transmit 
loads to the ocean bottoms. This can 
only consist of a spread footing, pile 
foundation, pontoons, or perhaps a com- 
bination of them. The supporting struc- 
ture between the foundation and the 
platform must obviously be streamlined 
and of minimum area, such as the tubular 
columns we use now 


Are Engineers Professional? 
Comment by V. Paschkis'' 


Tue author in his paper'* in the May, 
1957, issue states that “‘the engineer has 
begun to emerge as a professional of great 
significance.’" While there is no ques 
tion that the field of engineering has 
reached great significance, there is one 
major obstacle to the engineer becoming 
a professional comparable to physicians, 
lawyers, and ministers. These three 
professions are selected because some dic 
tionaries give them as examples of pro 
fessionals 

The obstacle in question is that of 
personal responsibility. While the ma- 
jority of physicians and lawyers are ‘‘self- 
employed’’ the majority of engineers are 
employees. A physician or a lawyer 
would consider it contrary to his profes- 
sional status to undertake work which he 
finds unacceptable from the point of view 
of its social or moral implications. He 
himself is the final judge of what to do 
with his skills and how to apply them. 
Engineers employed in industry or in 
business are normally not given such a 
choice. As long as such a choice is 


't Director, Heat and Mass Flow Analyzer 
Laboratory, Columbia University, New York, 
N.Y. Mem. ASME 

"Developing Social Awareness in En- 
by Sherwood B. Menkes, Mecnanicar 


INGINEERING, May, 1957, vol 
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The units of recent design usually fit 
the above description. Any differences 
to be expected in the near future will 
probably occur mainly in the mechanisms 
and details, and relatively few will deal 
with principles. Concerning units for 
various water depths, the general picture 
we expect appears as follows 

@ In water under the 75-ft depth, the 
elevated-deck hull on-bottom unit has 
and should continue to have over- 
whelming popularity due to its relative 
simplicity and minimum first cost 

@ In water over 75-ft depth and under 
100-ft depth the double-hull-type unit or 
its near sister, supported on spuds, ap- 
pears to be receiving widest acceptance 

@ In water over 150-ft depth the float 
ing drilling vessel seems at present like 
the best possibility 

@ The possibility of perfecting ocean 
bottom completion methods will make 
mobile drilling units of all types even 
more attractive than they are at present 

The authors are to be complimented 
for presenting this timely and interesting 
paper. It is a good time for us to exam- 
ine what we have done offshore and 
clarify our objectives for the future. 


withheld, it does not seem appropriate to 
speak of engineers as_ professionals. 
Raising the question does not imply an 
answer. It is obvious that within the 
tightly knit organization as presented in 
industry or business it would be difficult 
to grant this kind of freedom; on the 
other hand, the writer believes that un- 
less such freedom of choice is granted, 
engineering never will become a true 
profession. In view of the difficulty of 
this problem, it is hoped that either the 
ASME or EJC will provide for symposi 
ums for a thorough exploration of this 
difficult problem. 


Author's Closure 


One does not wish to reduce an honest 
argument to a discussion of semantics 
Dr. Paschkis has chosen to comment on 
the basis of his interpretation of the word 
““professional.’’ He feels that a neces 
sary aspect of a “‘profession’’ includes a 
free choice not to undertake work which 
he finds unacceptable from the point of 
view of its social or moral implica- 
tions 

I disagree, not on the grounds that a 
man should be forced into distasteful em- 
ployment, but on the grounds that this 
in itself should not distinguish the pro- 
fessional. To me, a professional fills a 
social or an economic need, with a skill 
that is more mental than physical, and 
which requires some special education 
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or training to be developed. All free 
choices are of course criteria by which 
the democratic qualities of a society may 
be evaluated. But it is most imperti- 
nent to imply that a professional should 
have wider freedom to choose than a 
nonprofessional. 

Furthermore, all of our economic ac 
tivity is undertaken within the frame 
work of our socictal structure. Al 
though the individual is afforded many 
choices in determining his career, there 
are many obvious possible restrictions on 
his range of choices. We do the best we 
can, and we try to do better. But it is 
grossly unfair to compare the restrictions 


Reviews Books 


on the range of choice between the pro- 
fessions of medicine, law, and engincer- 
ing. There is nothing inherently im 
moral about any of them. It is perhaps 
unfortunate that engineering activity is 
intricately related to the business struc 
ture, and hence that much engineering 
activity is circumscribed by the rules of 
industry. The only immorality lies in 
the individual's appraisal of his own pro 
fession. Presumably Dr. Paschkis is 
disturbed by the high concentration of 
our engineering effort on the productions 
of weapons of a destructive nature. I 
cannot possibly argue with him as to his 
personal feelings in this connection 


But I can hasten to point out that many 
other avenues of employment are open 
in the engineering field, to the extent 
that other economic needs must be filled 
And I must also add that it is clearly the 
will of the majority of the people of the 
country, as evidenced by free clections, 
and by their representatives in the Con 
gress, that such work ts vital to our na 
tional security. To my mind the de- 
facto preservation of America takes pre 
cedence over all other political matters 


S. B. Menkes.'* 


4 Assistant Professor of Mechanical Engi 
neering, CCNY. Assoc. Mem. ASME 
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Diesel Operation 


Dieser Operation aNd Faurt Diacnosis. 
By Gerald B. Fox. The Macmillan Com- 
pany, New York, N. Y., 1956. Cloth, 
6 X 9 in., indexes, figs., plate, 191 pp., 
$4.50. 


Reviewed by E. J. Kates’ 


Amonc the many books on the subject 
of diesel operation, maintenance, and 
trouble-shooting this little book is 
unique; it not only tells the ‘how’ but 
also explains the “‘why."’ Other books 
appeal mainly to the engine operator and 
the service mechanic; this one deserves a 
cordial welcome from engineers as well 
Throughout the book, the author mani- 
fests his belief in ‘‘the value of finding the 
cause of a trouble and acting upon it, 
rather than of applying a palliative that is 
so often nothing more than an added 
nuisance’ The latter practice, as every 
experienced engineer knows, is all too 
common 

Knowing that diesel operation itself is 
inherently simple, the author devotes 
little space to routine starting, running, 
and stopping procedures. Instead, he 
deals mostly with proper maintenance 
and intelligent trouble-shooting. In 
place of the usual dull tabulation of 
trouble symptoms and their immediate 
causes, the book is replete with interest 
ing and instructive examples of how 
baffling difficulties were located and 


‘Consulting engineer, New York, N. Y. 
Assistant treasurer and Fellow ASME 
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corrected. The title ‘Fault Diagnosis” is 
well chosen. 

Naturally, to explain the ‘‘why,’’ the 
author must deal with engine theory and 
design. This he does in simple and con 
vincing fashion, showing keen perception 
of the problems involved. For example, 
in discussing the effectiveness of the drain 
holes for oil-control piston rings, he ex 
plains clearly why such holes should not 
be drilled downwards through the piston 
wall 

The author has spent some 40 years in 
the installation, testing, and development 
of diesel engines, and for many years was 
in charge of diesel testing and develop- 
ment at the British Admiralty En- 
ginecring Laboratory. Many engine de- 
signers can profit from the suggestions 
based on his wealth of experience in the 
practical handling of diesel engines of 
numerous kinds and sizes. For example, 
the author is not content with the mere 
statement that “‘the temperature of the 
top ring practically dictates the load that 
can be carried by an engine.’’ He pro- 
ceeds to describe laboratory experiments 
in which the temperature of the top ring 
was measured, and the influence of 
various factors was explored. Among 
these were varying speed at constant 
bmep; varying bmep at constant speed; 
exhaust back-pressure; temperature of 
cooling water; reducing the number of 
rings; reducing the distance from the top 
ring to the crown of the piston; restrict 
ing the air inlet to the engine; am 
bient air temperature; supercharging; 


cylinder pressure at 


and maximum 
various powers 

It should not be assumed from the fore- 
going that the author expects every user 
of this book to have claborate modern 
instrumentation at his command. Al 
though the book tells how to use such 
instrumentation when it is available, it 
also explains how to diagnose faults in 
its absence 

The book was written for Britons; 
it dealt only with British engines and 
it employs British terminology. How 
ever, the principles involved apply to all 
diesels, and the terminology will be clear 
to the intelligent American reader, But 
the latter wall find notching on dual-fuel or 
high-compression gas engines, with their 
detonation probl ms Also lacking are 
discussions of vibration troubles and the 
cavitation-crosion of engine cylinders 
There are a few minor typographical 
errors, and in some cases the several 
curves on a single chart are not identi 
fied 

The scope of this book is indicated by 
the chapter titles: Early Diesel-Engine 
Development; The Injection System; 
Instrumentation, Tuning the Diesel; 
Location of Faults; Pistons, Rings, and 
Liners; Bearings; Lubrication; Fuels; 
Combustion; Air Compressors and Super 
Devices and Aids; 
Overhauls, Super 


chargers; Starting 
The Logbook and 
charging Methods; 
Described 

The book is written in clear language, 
with a bright and lively style It de- 
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serves a place in the library of any en- 
gineer responsible for designing, op- 
erating, and maintaining dicsel engines. 


Books Received in Library 


Ovuxatrions Reseaacn 
), John 


INTRODUCTION TO 
By ©. W. Churchman and others. 1957 
Wiley & Sons, Inc., New York, N. Y 645 p., 
X 9'/<in., bound. $12. A general survey 
of this rapidly growing field is presented with 
particular reference to industry covering such 
subjects as inventory, waiting-time, alloca 
and replacement models. The set-up of 
scientifically valid conditions for model tese 
ing, including the defining of pogeee and 
conditions of observation, and the checking of 
test results, is the subject of a later chapter 
The concluding parts deal with the ¢ anal and 
carrying out of the solution in actual practice, 

his- 
10d and models, and 
further 


non, 


and with administration po ms 


tories illustrate cach met 
chapter bibliographies provide for 


ing 


Macuine Toors vow Marat Currin. By 
Armstrong. 1957, McGraw-Hill Hook 
Company, Inc., New York, N.Y. 347p., 
9'/, in., bound. $5. This one-semester text 
for engineering students presents up-to-date 
machines, tools, and processes 
defined and analyzed, and 
discussed 


material on 
Ma hine tools are 
measurement methods and fits are 
The metal-cutting process is analyzed, and 
separate chapters are devoted to the general 
purpose machine tools for turning, boring, 
milling, grinding, and planing. Subsequent 
chapters cover broaching, ultrasonic and eclec- 
trical-discharge machining, semi-automatic 
and automatic machinery, and a short discus- 
sion of automation 


Maruemarics aND Computers. By G. R 
Stibitz and J. A. Larrivée. 1957, McGraw-Hill 
a Company, Inc., New York, N. Y. 228 
p., 9'/¢in., bound. $5. A general in- 
to computation methods and de- 
vices, intended to give to the nonspecialist an 
understanding of basic concepts. Types of 
woblems solved by computers, components and 
ogical design of digital computers, analog 
computers and simulators, random numbers, 
numerical analysis, and applications are 


covered 


Tun ov TaansrorMaTions 
iN Merars. (institute of Metals Monograph 
and Report Series No. 18). Published 1956 
the Institute of Metals, London, England 
$46 p., bound. $7.50, 
cen papers delivered at a symposium held in 
November, 1955 The papers are in two 
groups, one consisting of papers dealing with 
nucleation and growth processes, the other 
consisting of papers on martensitic transforma 
ions, Each group contains a general review 
paper followed by papers describing original 
research on specific problems. precipitation in 
lead-tin alloys, superlattice formation in the 
alloy CdM33, the allotropic transformation of 
cobale; the bainite reaction in high-carbon 
steels; and so on. A subject index is pro- 
vided 

Macnantos Dynamics or Macuinery 
By H. H. Mabie and F. W. Ocvirk. 1957, 
John Wiley and Sons, Inc., New York, N. Y 
442 p., 6 X bound. $8.50. A two- 
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= introductory text. Part one covers 
inkages, cams, gears, gear trains, and the cle- 
ments of computing mechanisms and four-bar 
linkage. Part two covers kinematics of ma- 
chinery, force analysis, balance, and vibra- 


Passivierenne Fitme uno 
Edited by H. Fischer, K. Hauffe, and W. 
Wiederholt. 1956, Springer-Verlag, Berlin, 
Germany. 400 p., 6'/4 in., bound. 
DM 43.50. These 22 papers dealing with pas- 
sive protective films and layers were presented 
at a German symposium on corrosion in 1955 
Following a general treatment of scientific 
and industrial problems of metal oxidation 
and corrosion, sample topics are as follows 
formation of oxide and tarnish films; the 
mechanism of the clectrically passive film; 
phase boundary reactions; coatings formed 
during atmospheric corrosion; production of 
synthetic films; chemical polishing phe- 
nomena; porous layers, radioactive study, and 


the like 


Parent Notes ror Enoineras. By C. D 
Tuska. Seventh Edition, 1956. McGraw- 
Hill Book Company, Inc., New York, N. Y 
192 p.,6 X 9'/,in., bound. $4. This is a dis- 
cussion of the practical problems that arise 
from the moment of conception of a patentable 
invention to the acquiring of patent rights 
Illustrated by numerous cases and examples, 
the discussion covers invention as defined in 
patent law; the need for good records and 
adequate disclosures; the preparation and 
prosecution of applications; and the owner- 
ship and use of patents 


Heat Trans- 
19§7, D. Van 


Painciptes oF ENGINERRING 
ver. By Warren H. Giedt 
Nostrand Company, Inc., Princeton, N 
372 p.,6 9°/4in., bound. $8.25. A text for 
third-year students, covering energy transfer, 
fluid flow, conduction, convection, and radia- 
non The book has been designed to meet the 
needs of electrical and industrial as well as 
mechanical-engincering students 


Paincieies Or By Frank 
H. Mossman and Newton Morton. 1957, 
Ronald Press Company, New York, N.Y. 510 
p., 6K 9/4 bound. $6.50. This text 
deals with the economics of transportation; 
rate making; government controls; carrier 
operation and management, national transpor 
tation policy; and the historical growth and 
the regulation of each major type of transport 
including pipelines and urban systems 
Piggy-back operations are discussed in one 
chapter of a section devoted to selected carrier 
pro lems 


Propuction ForecastinG, PLANNING, AND 
By E. H. MacNiece. Second Edi- 
tion, 1957. John Wiley & Sons, Inc., New 
York, 374 p., 5°/4 94/4 in., bound 
$8.25. The engineering pr inciples of produc- 
tion management are emphasized in this book, 
with effective applications of these principles 
and their economic and social implications 
Some new features are ¢ hapte rs on automation, 
specialization, standardization and simplifica- 
tion, level production and its relation to the 
guaranteed annual wage, and a report on pro- 
duction-engincering education and prac- 
tices in Europe. A bibliography lists general 
references for each chapter 


CONTROL 


Quarry Conrror ror Prastics 
Edited by L. M. Debing. 1957, Reinhold 
Publishing Corporation, New York, N. Y 
142 p., 6 XK 9'/, in., bound. $4.95. Intended 
to provide a practical guide to an effective 
working progress of quality control in plastics 
plants, ¢ book describes such methods as 
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Library Services 


Enotneerino Societies Library books 
may be borrowed by mail by ASME 
Members for a small handling charge 
The Library also prepares bibli- 
ographies, maintains search and photo- 
stat services, and can provide microfilm 
copies of any items in its collection. 
Address inquiries to Ralph H. Phelps, 
Director, Engineering Societies Li- 
brary, 29 West 39th St., New York 18, 
N.Y. 


frequency distribution for quality analysis, 
control charts for variables and for attributes, 
specifications, sampling by Inspection, and 
process capability analysis. he separate 
chapters are by members of the Society of 
Plastics Engineers and are reprinted, in part, 
from the SPE Journal 


STAHLDRAHTERZEUGNISSB. 
Ausschuss fiir Draheverarbeitung, Verein 
Deutscher Eisenhiittenluete 1956, Verlag 
Stahleisen, Diisseldorf, Germany. 2 volumes, 
63/5 X 9'/, in., bound. DM 70.00. The ma- 
terial contained in this reference work on steel- 
wire products consists of separate articles on 
fee tomo and use of a wide range of rod- 
ucts: wire rope; welding rods; wires pod pared 
mesh for concrete reinforcement; coil springs; 
steel balls and rollers; needles, chains, rivets; 
wire nails and other wire hardware; vari- 
ous automotive accessories. A considerable 
amount of technical data, metallurgical and 
otherwise, is included 


Issued by the 


Srupies Ancient Tecunotocy. Vol. 4 
By R. J. Forbes. 1956, E. J. Brill, Leiden, 
Netherlands. Available in the U.S. from W.S 
Heinman, New York, N. Y. 257 p., 6'/4 X 
9*/,in., bound. $6.50. Continuing the series, 
this concise book concentrates on the history 
of textile fibers, and the processes and tools 
used in their preparation. The fibers and 
fabrics of antiquity, and the processes of wash- 
ing, bleaching, tulling and felting, dyes and 
dying, spinning, sewing, basketry and weav- 
ing are cach dealt with. An extensive bibli- 
ography at the end of each chapter refers the 
reader to original source material as well as 
essays by experts 


Tuermopynamic Tastes AND Orner Data 
Edited by R. W. Haywood. 1956, Cambridge 
University Press, New York, N. Y. 23 p., 
in., paper, 50 cents. Condensed 
tables of thermodynamic data for practical use, 
extracted and calculated from various authori- 
tative sources. Section 1, steam tables, gives 
data on superheated steam, saturated water 
and steam, and compressed liquid water. Sec- 
tion 2, on refrigerants, gives data on ammonia, 
carbon dioxide, Freon-12, and methyl! chlo- 
ride 


Toor Desian. By C. Donaldson and G. H 
LeCain. Second Edition, 1957. McGraw-Hill 
Book Company, Inc., New York, N. Y. 557 

,6X 9'/,in., bound. $6.75. A text cover- 
ing general methods for the design of cutting 
tools, punches and dics, gages, jigs and fix- 
tures, and cams. Relevant aspects of springs, 
welding, and tolerances are also deale with, 
and two chapters are devoted to the automatic 
screw machine 


ENGINEERING 


Roundup 


Of Current Engineering Events, News, and Comment 


E. S. Newman, News Editor 


What Effect Have Recent Inventions and Discoveries 
Had on Engineering Curriculums and Education? 


A rour-pay conference on science and 
technology for deans of accredited engi 
necring schools was held September 9-11 
at Purdue Universiry 

With the growing impact cach year 
of new inventions and discoveries the 
demands for strengthening engineering 
become 


curriculums ever 


The aim of this con 


and scientific 
more stentorian 
ference was to find “‘precisely what arc 
those legitimate demands and how may 
they be met?”’ 

The conferees numbered 61 deans from 
26 states. Five more engineering col 
leges were represented among the 16 
speakers who addressed the conference 
designed to adminis 


give enginecring 


trators an opportunity to review recent 
developments in seven major fields of 


Deans of engineering meet at Purdue to 
review education status to find answers 


engineering and science, and to consider 
the effect of these new developments on 
engineering education 


Seven Fields of Engineering Covered 


The subjects covered included: Com 
puter development and applications; 
automation and automatic control; Sys 
tem analysis and operations research; 
thermodynamics; mass, momentum, and 
heat transfer; nuclear engineering; and 
solid-state physics and engineering ma 
tcrials. A session was devoted to dis- 
cussion of the trends in cost of engineer 
ing education. Lively discussions by 
the deans followed the addresses on cach 
subject 

It was estimated that the gathering, 
including speakers and conferees, repre 


Five of the 61 deans of engineering attending the Purdue conference on engineering 


and technology, wo been 9-11, span the country. 
eastern University, Boston, Mass.; G. A. Marston, University of 


Mem. ASME, Nort 


Left to right: W.T. Alexander, 


Massachusetts, Amherst, Mass.; G. T. Harness, University of Southern California, 
Los Angeles, Calif.; 5. H. Byrne, Virginia Polytechnic Institute, Blackburg, Va.; 
and Glenn Murphy, Mem. ASME, lowa State College, Ames, lowa. 
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sented institutions responsible for over 
50 per cent of undergraduate instruction 
in engineering and 75 per cent of instruc 
tion at the graduate level 


Centers of Learning 


Typical of many observations made by 
speakers was that of Gordon S. Brown of 
M.I.T. who suggested that universities 
learning’’ in four 
general areas, namely: communication, 
energy exploitation, engineering ma 
terials, and mobility and transportation 

cutting across conventional engineet 
ing departments. In similar vein, J. P 
Nash of Lockheed Aircraft Corporation, 
speaking of the impact of computer de 
velopment upon engineering education, 
said that the increased use of computers 
affords opportunity to enrich the engi 
neering curriculum with more of basic 
understandings. Along the same line, 
Myron Tribus, Mem. ASME, UCLA, 
who with Newman A. Hall, Mem 
ASME, Yale University, covered the 
field of thermodynamics, expressed a 
belief in the desirability of breaking 
through the boundaries between the di 
visious in engineering. He said, ‘Con 
cepts and principles of general utility 
will enable the engineer to meet the 
problems of an increasingly complex 
world.”’ 

F. L. Hovde, president of Purdue Uni 
versity, speaking to the group on ad 
ministrative problems under pressure of 
increasing enrollment, emphasized a com 
pelling necessity to minimize special 
ized engineering curriculums 


create ‘‘centers of 


Computers in 1965 


Samuel Alexander of the Bureau of 
Standards spoke of the possibility of a 
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billion-dollar annual sale of computers 
by 1965 with corresponding pressure on 
universities for skills in design and manu- 
facture. J. G. Truxal of the Poly- 
technic Institute of Brooklyn, formerly a 
member of the Purdue faculty, dis- 
cussed automation. He said that the 
marriage of computers and control sys- 
tems was the most significant recent de 
velopment— visualized ten years hence a 
digital computer with a control system 
on a military plane to control all essen- 
tial functions of the plane including firing 
and navigation, and added that any 
student of automatic control is likely to 
wind up on a military project 


Other Appraisals 


E. R. G. Eckert, Mem. ASME, Uni 
versity of Minnesota, and R. B. Bird, 
University of Wisconsin, surveying the 
field of mass, momentum, and heat trans 
fer, held that undergraduate training in 
physics on the subjects of momentum 
transfer, energy transfer, and mass trans 
fer is inadequate, and that unnecessary 


Engineering Research Build- 
ing. Engineering develop- 
ment building at U. S. Rub- 
ber’s new Research Center in 


Two-Way Haul. 
steps convert a 
for dry-liquid two-way haul— 
dry cargo in one direction to 


duplication exists in various enginecring 
departments, and recommended treating 
transport processes as a unified subject 
covering principles that are applicable 
to all fields of engineering. 

J. E. Goldman of the Ford Motor 
Company and Glenn Murphy, Mem 
ASME, of lowa State College, speaking 
on solid-state physics and engineering 
materials, stressed the need for more engi 
neers having the basic training that has 
in the recent past been in the realm of 
solid-state physics rather than in any 
branch of engineering. Dr. Murphy 
said, ‘All the products of an engineer's 
activities are expressed in terms of ma- 
terials. Within a few years no engincer- 
ing graduate can hope to practice his pro- 
fession in other than a subordinate capac- 
ity without knowledge of the science of 
materials." 


G. A. Hawkins Sums up 


George A. Hawkins, Fellow ASME, 
dean of the Purdue University Schools of 
Engineering, who was host of the con- 


Three basic 
trailer truck 


Wayne, N. J., is headquarters liquid cargo in the same 
for company’s research work trailer on its return trip. 
in process and product evalua- Sealdtank in truck, Jeff, is 


tion. Scientists here determine 
how useful rubber or plastic 
compounds might be and what 
type of products can be made 
from these compounds. S. 
Rubber plans to spend a mini- 
mum of $120 million on re- 
search and development over 
the next five years. 


tank 


Seen through a low-profile tire, which is expected to be standard 
equipment on all 1959 cars, are three experimental tires 
At left is an improved butyl rubber tire 


developed i U. S. Rubber. 


for better riding qualities. 
Vibrathane, a polyurethane rubber. 
more mileage than 


rolled into compact cylindrical 
package only 25 in. in diam. 
After removal of dry cargo it is 
unrolled, center, and filled with 
as much as 
for return trip, right. 
is a giant 
container developed for rail, 
truck, and barge industries. 


20 tons of liquid 
Seald- 
rubber-fabric 


Tires of the Future. 


Center tire is made of 
It gives 200 per cent 


resent tires. At rightisa 


silicone and wire tire for aircraft use at supersonic speeds. 


It withstands temperatures up to 500 F. 


ference, was quoted as saying at the end 
of the conference that from the com- 
ments of the group, he would conclude 
that major problems of the future may 
be two-fold; first, the integration of 
subject matter and, secondly, the de- 
velopment of a dual engineering program 

one for those interested in the functions 
of research, design, development, and 
education, and one for those interested 
in construction, Maintenance, estima- 
tion, production, and sales—the former 
highly oriented toward mathematics and 
the physical sciences, and the latter with 
a strong foundation in mathematics and 
physical sciences, but oriented toward 
the humanities. He emphasized that 
both are equally important and hold the 
same level in society. 

Dr. Hawkins said that the idea of the 
Meeting grew out of discussions in re- 
cent months with many of his colleagues 
in engineering administration 

The proceedings of the conference 
which was financed by Purdue University 
and the Purdue Research Foundation will 
be published in book form. 
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Meetings of Other Societeg 


Nov. 14-16 

The American Society of Refrigerating Engi- 
neers, semi-annual meeting, Shoreland Hotel, 
Chicago, Ill 

Nov. 18-21 

Air-Conditioning and Refrigeration Exposi- 
tion, International Amphitheatre, Chicago, 
Il 

Nov 21-22 

American Management Association, organiz- 
ing a new product program, Statler Hotel, 
New York, N. Y 

Dec 2-6 

26th ~=Exposition of Chemical 
Coliseum, New York, N. Y 
Dec. 2-7 

International Standardization Organization, 
meeting of technical committee 44 on welding, 
Paris, France 

Dec. 3-4 

Institute of Radio Engineers and Human Fac- 
tors Society of America, joint symposium on 


Industries, 


U.S. Rubber Opens Newz 


Electron Accelerator. Two 
million volt Van de Graaff 
electron accelerator installed 
in the Center will enable the 
company to learn more about 
the effects of atomic energy on 
its products. It will also speed 
the development of new rub- 
bers and plastics. Shown are 
calcite crystals which have just 
been bombarded by two-mil- 


lion volt electrons. Calcite 
crystals are normally trans- 
parent like glass but when 


subjected to high voltage, give 
off an eerie orange glow. 


human factors in systems enginecring, Penn- 
Sherwood Hotel, Philadelphia, Pa. 

Dec. 4-5 

Armour Research Foundation, national con- 
struction industries conference, Hotel Sherman, 
Chicago, Ill 

Dec. 5-6 


Illinois Institute of Technology, industrial 


engineering conference, Illinois Institute of 
Technology campus, Chicago, III. 
Dec. 8-11 


American Institute of Chemical Engineers, 
annual meeting, Conrad Hilton Horel, Chicago, 


Ill 
Dec. 9-12 


Eastern Joint Computer Conference and Ex- 
hibit, Sheraton-Park Hotel, Washington, D.C 


Dec. 15-18 
American Society of Agricultural Engineers, 
winter meeting, Edgewater Beach Hotel, 
Chicago, Ill. 


Dec. 17 

Institute of Aeronautical Sciences, Wright 
Brothers Lecture, Department of Commerce 
Auditorium, Washington, D, C 

(ASME Coming Events see page 1100) 


Coming Meetings 


Rockets 


A rirst intercollegiate student confer 
ence on rockets and their related sciences 
is in the planning stage as a feature of the 
International Geophysical Year 

Under the auspices of the Polytechnic 
Institute of Brooklyn Student Chapter, 
the American Rocket Society will hold a 
two-day Eastern Regional Student Con 
ference at the Statler Hotel, New York, 
N. Y., December 6 and 7 

Graduate and undergraduate students 
enrolled in science and engineering 
courses in the colleges are being invited 
to submit papers for presentation. Sug 
gested subjects are: Rockets, guidance, 
propulsion, astrophysics, and other top 
ics related to the IGY program 

Students submitting papers will be 
considered as candidates for the new 
ARS) Chrysler Corporation Student 
Award of $1000 


Research Center 


Man-Made Weather. This 
instrument, called a Weather- 
ometer, creates both sunshine 
and rain at new Research Cen- 
ter in order to test how well 
various rubber compounds 
used in tires, footwear, and 
industrial products will stand 
up against the effects of out- 
door use. carbon arc in 
center of the instrument creates 
the sunshine and rubber sam- 
ples revolve around it for 40 
min. A fine spray of water 
covers the samples for the last 
20 min of this weather cycle. 


Photographing Drop of 


Soap. Soap solution is an im- 


portant ingredient of liquid 
rubbers (rubber latex com- 
pounds). This equipment is 


used to photograph one drop 
of soap solution, Ky measur- 
ing the size and shape of the 
drop on a negative, it can be 
found whether or not a par- 
ticular soap solution will pro- 
duce a_ high-quality rubber 
latex compound, Hypodermic 
needle contains soap solution 
which is injected into com- 
partment in front of camera. 
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U. S. Must Meet USSR Challenge 


to Maintain Strength, Progress 


Dean Dunning gives ‘'cold" facts at 
Combined Plan College Conference 


Tue United States must meet the chal- 
lenge of the Soviet Union in an ‘‘age of 
technological imperialism’’ if our 
strength and progress are to be main- 
tained, John R. Dunning, Mem. ASME, 
dean of the Columbia University School 
of Engineering, warned 

While the Soviets have already begun 
their exploitation of this new and awe- 
some age,’" Dr. Dunning stated, “‘we 
have not, because people, our 
government, and our schools have not 
yet grasped its full significance.” 

In his statement, made at the close of 
the Combined Plan College Conference, 
October 6-9, at Columbia's Arden House, 
Harriman, N. Y., Dean Dunning noted 
that this country must find ways ‘‘to 
divert more of our national income and 
effort'’ toward the problems of tech- 
nology and technological education in 
order to counter the threat of a ‘‘vastly 
more powerful Russia.” 

Dean Dunning, a pioneer atomic physi 
cist, addressed an audience of presidents, 
deans, and other representatives from 42 
colleges and universities participating in 
Columbia's combined undergraduate en- 
gineering program The conference, 
sponsored by the School of Engineering, 
discussed humanistic aspects and prob- 
“Learning in a Materialistic 


our 


lems of 
Culture.” 
The Columbia dean's statement fol 
lows: “‘In this age of intercontinental 
missiles and carth satellites, it has be- 
come impossible for our colleges and 
universities to remain complacent about 
the need for and the education of scien- 
tists and engineers. Indeed, it is a 
strange thing for our nation to have been 
complacent about the matter for so long 
‘We cannot afford to be so any longer 
We have a struggle ahead of us which 
has become much closer and more crucial 
than we thought it would ever be. It is 
the struggle of technological develop- 
ment, and where once we had the superior 
strength, that is simply not so today 
For in truth, despite our feelings on com- 
munist ideology and in spite of our hope 
and belief that its power is on the wane, 
the technology of the USSR has been 
gradually but very consistently catching 
up with our own—and in some areas at 
least, has passed us by. In the period of 
only a few short years, and although we 
have seen it and known it to be coming, 
the progress of Soviet science and the 
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development of Soviet scientists have 
come to the point where they can be said 
to be surpassing our own efforts.”’ 


Age of ‘Technological Imperialism” 


“We have entered the age of techno 
logical imperialism. And while the 
Soviets have already begun their ex 
ploitation of it, we have not, because our 
people, our government, and our schools 
have not yet grasped its full significance. 

“It is the challenge of the technologi- 
cal which the Soviets have thrown out to 
us. It is the threat of a vastly more 
powerful Russia, and at the moment, the 
advantage is theirs. With the power to 
divert the complex of national economy 
in any desired direction, the USSR has 
promoted its technology virtually with- 
out limits. With the power to channel 
human efforts along those paths best 
serving the communist system, that sys 
tem has been able to produce scientists 
and engineers in certainly greater num- 
bers and quite possibly of higher tech 
nical proficiency than our own 

“Even this last possibility is not sur 
prising when one considers that the 
USSR has concentrated almost entirely on 
intensive technical training at the ex 
pense of the wider intellectual breadth 
we have tried to form in our own scien 
tists and engineers 

‘We have seen for some time that the 
Russians would outnumber us in sheer 
quantity of technological personnel. As 
a result we have advocated, and rightly 
80, increased attention to the quality and 
kind of thinking of our personnel. In 
this country, in our sciences, creativity 
and scholarship are not separate en- 
deavors; the progress of science and en 
gineering in America is not at the ex 
pense of the liberal arts, but goes along 
hand in hand with them. This is what 
has been the saving grace of American 
technology; in the long run it will enable 
us to win any contest of cither force or 


progress.” 


Soviets Are Challenging Us 


‘Now, however, it has come to the 
point where the right spirit alone is not 


enough. The Soviets are challenging us, 


and a drastically new outlook is going to 
be necessary to answer that challenge 
Thus far, we have been able to maintain 


MECHANICAL 


technological supremacy without undue 


stress or strain on our way of life. 
Whether this will remain so much longer 
has become a vital question, and indeed, 
whether we have done too little too late 
to answer the bid for technological im- 
perialism on the part of the USSR may 
become another 

“The most important question, how- 
ever, is the problem of answering the 
Soviets on their own terms: of how to 
divert more of our own national income 
and effort towards science and engineer- 
ing and their teaching—without sacri- 
ficing human values or the liberal way of 
thinking, and without lowering that 
standard of living we have enjoyed so 
long. That this is still possible is no 
longer the certainty it once was. It be- 
gins to look as though our people might 
yet have to choose between the luxury of 
new automobile models each year and the 
kind of technology which will maintain 
our economic status and insure continued 
progress in this country.” 


U. S. Must Answer—All Together 


‘More than ever before, the develop- 
ment of the sciences, and the encourage- 
ment and education of potential engi 
mathematicians—and the 
require the sup- 


neers and 
teachers to train them 
port of our entire socicty 

‘We need the co-operation of the mass 
media to convince the nation of the 
necessity for such development and en 
couragement; we need the willingness of 
our schools to take a stern look at their 
curricula; and we need the assistance of 
both industrial and government aid to 
make both of these practical realities 

“It is only with this support that we 
will regain the edge in technology. And 
it is only if we are successful in countering 
this ‘new imperialism’ that the effort of 
free men in a free society, along lines of 
both technique and spirit, will capture the 
mind and imagination of man the world 
over.” 

The combined plan is the Columbia En- 
gineering program through which stu- 
dents begin their higher education with 
three years of liberal arts studies at their 
individual colleges and follow up this 
training with engineering studies at 
Columbia. Upon graduation in their 
fifth year, they receive both AB and BS 
degrees. 

The concept on which the combined 
plan is based is that “‘the best way to 
train an engineer is to educate a man.” 
The combined plan, which started at 
Columbia in 1951 with a single mechani- 
cal-engineering student from Baldwin- 
Wallace College, now accounts for 
nearly 20 per cent of the undergraduate 
engineering students at Columbia 


ASME News 


With Notes on Soeiety Aetivitieg and Events 


E. S. Newman, News Editor 


1957 ASME Annual Meeting, in New York, 
Will Be Pace-Setting Event—December 1-6 


Program lines up innovations, more technical 
sessions, inspection trips, social events, a 
women's program, and general meetings of note 


Tue enormous effort required to pre- 
sent the Annual Meeting of The American 
Society of Mechanical Engineers is being 
exerted in monumental proportions to 
make the 1957 meeting the most signifi- 
cant of those in a long list of previous 
years 
From December 1 through 6 thousands 
of ASME members and their guests will 
be headquartered at the Statler and Mc- 
Alpin Hotels in New York, N. Y., to 
Participate in more than 140 technical 
sessions, wherein will be presented the 
outstanding papers of the year. In addi 
tion to the customary fields of engineering 
to be covered, there will be a “Creep De 
sign Workshop’’—-an innovation this 
year. The Business Meeting of the So- 
ciety, which all members are urged to at 
tend, will include a report on the new 
United Engineering Center. The Council 
of ASME, carrying on a practice of the 
past year, will open its sessions on Satur- 
day, November 30, at 1:00 p.m. and 
members are invited to attend 

In the program, as published in the 
October issue of MecHanicat ENGINEER 
ING On pages 987-995, one readily real 
izes the scope of the plans for the mect 
ing. The following last-minute informa- 
tion is given to our readers to help them 
in arranging their individual schedules 
to derive the maximum benefit and en- 
joyment during the meeting 


Creep Design Workshop 


The Metals Engineering Division has 
planned an audience-participation pro- 
gram in three parts for Friday morning 
and afternoon at the Annual Mecting 
The subject is Creep Design, that is, the 
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design of machine parts and structures in participation the design engineer will be 
which creep or creep-rupture is en- able to exchange viewpoints with those 
interested in theoretical or applied me 


countered 
A panel of speakers has been assembled — chanics, metallurgy, and physical proper 
to introduce the subjects for discussion ties 


Each is a prominent authority on the The speakers and subjects to be dis 


topic he will introduce. With audience cussed are as follows 


Putting the final touches to George Westinghouse’s head with a modeling tool, 
the sculptor Edmondo Grenson prepares to cast the bust in bronze. On the 
table in foreground are three preliminary models. The bust is purposefully turned 


to the wall. No photographs of the Hall of Fame occupants are permitted until 
the actual unveiling ceremonies on Dec. 1, 1957. 
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Morning Session 


1 Creep-Rupture Data—Testing and In- 
terpretation 
(a) Uniaxial stress at constant tem- 
perature: 1 Creep, 2 Rupture 
By Prof. N. J. Grant, M.L.T 
(hb) Cyclic stress and temperature 
1 High frequency, 2 Low fre- 
quency 
By Prof. B. J. Lazan, U of Minnesota, 
and Dr. L. F. Coffin, Knolls Research 
Lab., Schenectady, N. Y 
(c) Combined stress 
By L. F. Kooistra, The Babcock and 
Wilcox Co 


2 Creep Design 
(4) Theories of creep 
(b) Stress analysis 
(c) Failure criteria 
(d) Ductility requirements 
(¢) Factors of safety 
By Dean C. R. Soderberg, M.I.T.; 
S. Manson, NACA, Lewis Flight Pro- 
pulsion Lab., Cleveland, Ohio, and 
Prof. N. J. Hoff, Stanford U, Palo 
Alto, Calif 


Afternoon Session 
4 Service Life 
(a) Simulated service tests, compari 
son with laboratory tests 
C. C. Bigelow, Pratt and Whitney, 
Middletown, Conn 
(hb) Residual life of a structure after a 
given service 
W. E. Trumpler, Jr., 
Philadelphia, Pa 
(¢) Correlation of service experience 
with design practice 
A. W. Rankin, General Electric, 
Schenectady, N. Y 


Westinghouse, 


Since the success of such a workshop 
depends on the exchange of ideas and in 
formation between the panel and audi 
ence, those who are interested in the sub- 
ject of creep design are urged to attend 

The chairman and vice-chairman of the 
sessions are Prof. M. E. Shank of Massa- 
chusetts Institute of Technology and 
M. J. Manjoine of the Westinghouse Re- 
search Laboratories, Pittsburgh, Pa 


Hall of Fame Ceremony 


A bust of George Westinghouse, Presi- 
dent of ASME, in 1914, engineer and 
inventor, and one of Willard Gibb, scien- 
tist, will be unveiled ac the Hall of Fame 
for Great Americans of New York Uni- 
versity, on the University Heights 
Campus, 18lse Se. and University Ave., 
on Sunday, Dec. 1, 1957, at 3:00 p.m 

Former President Herbert Hoover and 
Detlev W. Bronk, Honorary Members of 
ASME, will speak at the ceremony. 
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New United 
| Engineering Center 


... to be discussed 
| at Business Meeting 


Tue annual business meeting of 
the members of The American So- 
ciety of Mechanical Engineers will 
be held on Monday afternoon, Dec 
2, 1957, at 4:45 p.m. at the Hotel 

| Statler, New York, N. Y., asa part 
| of the Annual Meeting of the So- 
ciety. 

In addition to the usual business, 
there will be a presentation of the 
Society's annual report to the mem 
| bers and a special report by the 
ASME representatives on the 
United Engineering Trustees on the 
new United Engineering Center 
being planned for a site near the 
| United Nations in New York 
Members are urged to attend 


Members and student members of en 
gineering and scientific societies are wel 
come to attend. Invitations may be ob 
tained by applying to the Hall of Fame, 
53 Washington Square South, New York 
12, N. Y., before Nov. 15, 1957 


Inspection Trips 
Tuesday, December 3. Long Island 
Lighting Company, Barret Plant, Island 
Park, N. Y. First outdoor power-dis 
tribution plant in this part of the country 
will be shown. The tour will include the 
opportunity to observe the Hicksville 
engineering center, underground distribu 
tion center, emergency-control room, 
maintenance, and service facilities 
Tuesday, December 3. [isso Research 
and Engineering Center, Linden, N. J 
Tour takes in visits to engine and test 
car, Enjay rubber and wax laboratories 
Oils, grease, and other petroleum prod- 
ucts are developed and tested at the Esso 
Research Center. Enjay is developing 
and testing natural and synthetic rub- 
bers. Trip will be limited to 50 persons. 
Thursday, December 5. Bell Tele- 
phone Laboratories, Murray Hill, N. J 
The visit will cover the mechanical 
engineering research and development 
problems and design as required for 
communication operations of the Bell 
System. Specific points of interest will be 
the Outside Plant mechanical develop 
ments and mechanical design applied to 
ultra-high-frequency components 
Thursday, December 5. Fort Toren 
and Fort Tilden— Medical Equipment 
Laboratory and Nike Base. Laboratory 


develops and designs medical equipment 
for the Army, Navy, and Air Force. 
Equipment must be lightweight, strong, 
and casy to operate in the field. “‘Jet 
Gun" for immunization without needles, 
sterilization, or pain was developed here. 
Operational Nike Base is attached to 
Ist Region Army Air Defense Command. 
Explanation of operation and safeguard 
will be followed by tour of Nike site 


College Reunions 


University of California: The Alumni of 
the University of California will hold a 
reunion luncheon at 12:15 p.m., Thurs- 
day, December 5, at Toots Shor Res- 
taurant. The speaker will be Armand G. 
Erpf, manager of the investment depart- 
ment of Carl M. Locb, Rhoades & Com- 
pany. Please make reservations through 
Col. Francis I. Maslin, secretary-treas- 
urer of the University of California Club 
of New York, 37 King Street, New York, 
N. Y.; by phone, Chelsea 2-2477. 

Carnegie Institute of Technology: Reunion 
Luncheon, Thursday, December 5, at 
12:15 p.m., at the Architectural League 
of New York. The speaker will be Rus- 
sell H. Bintzer, vice-president of Car- 
negie Tech. Call or write Murray Lic 
blish, 36 West 66th Street, New York 23, 
N. Y.; phone, Trafalgar 7-2050 

The Cooper Union: Mechanical-Engineer 
ing Reunion at The Cooper Union, 
Thursday evening, December 5, in room 
6H of the Hewitt Building. The labora 
tories will be open for inspection be- 
tween 5:30 and 6:30 p.m. All who are 
planning to attend are urged to call Prof 
William A. Vopat as carly in the week as 
possible at Algonquin 4-6300, Ext. 19 

Georgia Institute of Technology: The fall 
dinner meeting of the Georgia Tech Club 
of New York will be held at 6:00 p.m., 
Thursday, December 5, at Reeves Sound 
Studios. Edwin D. Harrison, president, 
Georgia Tech, will be the guest speaker 
Call or write Herbert W. Dieckmann, 
Universal Atlas Cement Company, 100 
Park Avenuc, New York 17, N. Y.; 
phone, Murray Hill 6-7400 

lowa-State College: The New York-lowa 
State Alumni Association will hold a 
cocktail party at 5:00 p.m., Thursday, 
December §. Write or call John G. Lutz 
Pneumatic & Electric Tool Division, In- 
gersoll-Rand Company, 11 Broadway, 
New York, N. Y., phone, Digby 4-6070 

Michigan State University: Engineering 
Alumni will meet on Thursday evening, 
December 5. Write M. C. Lewis, 33 
Fremont Road, North Tarrytown, N. Y 

University of North Dakota: Reunion 
Luncheon, Thursday, December 5. This 
group will meet at the College Reunion 
Desk in the Registration Foyer of the 
Hotel Statler at 12:00 noon. Write E. € 


ENGINEERING 


MECHANICAL 


Lawson, Head of Mechanical Engineer- 
ing, University of North Dakota, Grand 
Forks, N. Dak. 

The Ohio State University: Alumni are 
invited to meet with Dean Gordon B. 
Carson at the McAlpin Hotel, Thursday, 
December 5. The get-together starts at 
6:00 p.m. followed by dinner after which 
Dean Carson will speak on ‘Ferment in 
Engineering Education.’’ This invita- 
tion includes wives of alumni. Write T 
T. Frankenberg, American Gas & Electric 
Service Corporation, 30 Church Street, 
New York 8, N. Y.; phone, Cortlandt 
7-§920; or Harold A. Bolz, Associate 
Dean, College of Engineering, Ohio State 
University, Columbus 10, Ohio 

Pratt Institute: Dinner meeting at 6:30 
p.m. at Keen's Chop House on Thursday, 
December 5. Reservations through Prot 
K. E. Quier, Pratt Institute, Brooklyn, 
N. Y.; phone, Main 2-2200. 

Rensselaer Polytechnic Institute: Lunch 
con at the Statler Hotel, Thursday, De- 
cember 5, 12:30 p.m. There will be re 
served tables in the Cafe Rouge, inquire 
for location. Write E. H. Dion, secretary, 
Rensselaer Alumni Association, Inc., 10 
East 43rd Street, New York 17, N. Y.; 
phone, Murray Hill 2-5350 

Stevens Institute of Technology: Reunion 
Luncheon will be held at 12 o'clock noon, 

hursday, December 5, at the Stevens 
Metropolitan Club, 106 West 56th Street, 
New York,N.Y. Write Victor C. Law 
rence, secretary, or phone Circle 7-0040 

Tufts University: Reunion Luncheon, 
Thursday, December 5, 12:30 p.m., at 
Zeta Psi Club, write Frederick J. Flynn, 
Jr., 224 Eleventh Street, Garden City, 
N. Y.; or phone, Pioneer 7-0012 

Virginia Polytechnic Institute: Reunion 
Dinner meeting of the New York and 
New Jersey Chapters of the VPI Alumni 
Association, Thursday, December 5, at 
6:00 p.m., at the Fifth Avenue Hotel 
Call Charles Lutz at Algonquin 5-4800 

Worcester Polytechnic Institute: Reunion 
Dinner, Thursday, December 5, at 
Rosoff's Restaurant. Cocktails at 5:30 
p.m. and dinner at 6:30 p.m. Call Ed- 
ward Dahill at Murray Hill 7-9226. 

Yale University. Annual ‘‘Football 
Smoker, Thursday evening, December 5 at 
8:00 p.m. on the 18th Floor of the Yale 
Club. Members of the team will be 
present. Movies will be shown covering 
the high lights of the season's games. 
All Yale Alumni attending ASME meet- 
ings are invited to attend. Write or call 
Conrad Hunter, c/o William E. Hill & 
Company, Inc., 640 Fifth Avenuc, New 
York 19,N. Y.; phone Judson 2-5959 

If your school is not listed here, stop 
at the College Reunion Desk in the Regis 
tration Foyer of the Hotel Statler upon 
your arrival for additional information 
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Inter-American Manufactured Products 
and Raw Materials Standards on Way 


Inter-American standards for manu- 
factured products and raw materials—a 
basis for Western Hemisphere trade and a 
boon to good will-—will be established 
according to a resolution by the Inter- 
American Meeting of Experts on Stand- 
ardization. Cyril Ainsworth, technical 
director of the American Standards 
Association and a delegate to the meet- 
ing, made the first public report in New 
York, N. Y., October 10, on the meeting 
in Rio de Janicro, September 23-28. The 
mecting, the first of its kind, was or 
ganized by the Inter-American Economic 
and Social Council of the Organization of 
American States 


Standards Basic to Science 


‘These standards, when established," 
Mr. Ainsworth said, ‘‘will be basic to 
science and engineering, indispensable to 
industry, and a vital factor in promoting 
commerce and trade. These standards 
can make a major contribution to the 
economy of cach country and can pro- 
mote good will among all.”’ 

He reported that the committee urged 
the establishment of a national standards 
body in every country that does not have 
one. The committee took the first step 
toward the development of standards 
bodies where they are not in operation, 
according to Mr. Ainsworth, by stating 
the broad, fundamental principles under- 
lying the formation of these bodies 
These principles can be adapted to meet 
the particular conditions in the individ 
ual countries 

The committee recognized that the 
only effective standards are those which 
are mutually acceptable to all parties 
affected by them, and while it recognized 
that government participation in stand- 
ards work is highly desirable, the group 
contends that these standards must be 
developed under the guidance of an or- 
ganization which brings together the 
producer or manufacturer, consumer or 
user, the technical expert, and the 
government “Such an organization 
would be much like the ASA in the 
United States,"’ Mr. Ainsworth added 


Standards Laboratories 


The committee also outlined the basic 
principles for setting up standards labora- 
tories. Mr. Ainsworth pointed out that 
the standards institutes that are planned 
would be completely ineffective unless 
cach should have the support of standards 
laboratories, to determine whether raw 
materials or manufactured items actually 


comply with the standards under which 
they are bought and sold 

A resolution to translate the standards 
of cach country into the four languages 
used in the Americas was adopted. Mr 
Ainsworth explained that a single mis 
understanding between firms in a com 
mercial transaction can cause a loss far in 
excess of the cost of translating a thou 
sand standards, and could cause untold 
damage to relations between countries 

The meeting urged the gradual con 
version to the metric system of weights 
and measures in industry. The U.S. dele 
gation abstained from voting 

“Recognizing that some countries use 
nonmetric units now,’’ Mr. Ainsworth 
said, ‘‘the group recommended the de 
velopment of common points between 
systems so as to bring about convenient 
interchangeability of items manufactured 
under the several systems." 

The committee further developed a 
plan for all Inter-American countries 
which do not now participate in inter 
national standards such as are developed 
through the International Organization 
for Standardization to take part 


U. S. Delegates 


In addition to Mr. Ainsworth, other 
delegates to the meeting were: A. T 
MacPherson, associate director, National 
Bureau of Standards, Vincent E. Bower, 
also of NBS; Richard C. Sogge, manager, 
Standards Engineering, General Electric 
Company (nominated by the American 
Standards Association); Willis MacLeod, 
director, Division of specifications, Gen 
eral Services Administration; Edwin W 
Ely, Office of Technical Services, U. S 
Department of Commerce; - Robert 
Painter, executive secretary, American 
Society for Testing Materials; and Allan 
Bates, Portland Cement Association 


(nominated by ASTM. ) 


Conference Aims 


Purpose of the conference was to 

1 Stimulate interest in the objectives 
of standardization and its value in 
promoting the economic well-being of the 
Americas 

2 To encourage the formulation of 
national standards organizations in those 
countries which have none 

3 To encourage Co Operative action by 
Pan-American countries in the develop 
ment of Pan-American standards 

4 Finally, to encourage co-operation 
and participation in world-wide stand 
ardization work 
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A proposal to standardize 
the system for notating 
and classifying four-bar 

linkages was introduced 
by B. L. Harding of the 

Heald Machine Company, 

Worcester, Mass. 


Small gas turbines, new metals and alloys, and the future of engineering were 


‘mong te 1957 ASME FALL MEETING 


Il» Harrrorp, Conn., achieved 
dubious distinction,’ in the words of 
Richard C. Hurd, Chairman of the Hart 
ford Section, “‘of being the burial place 
of the Fall Meeting,’’ the last rites were 
successful indeed. Over 600 attended the 
sessions at the Hotel Statler, Sept. 22-25, 
1957, and keen interest was maintained 
in the technical sessions in spite of a 
lively background of inspection trips and 
social events 

A broad technical program of 55 
papers was contributed by 14 different 
divisions. Metals Engineering and Ma 
chine Design were the most active, with 
14 papers in the metals field, and 12 on 
machine design 

The women's program provided trips 
to Sturbridge Village, Mystic Seaport, 
and the International Silver Company. 
Also the women were welcome on the 
inspection trips to the Sikorsky Division 
of United Aircraft Corporation, and the 
Electric Boat Division of General Dy 
namics Corporation as well as a clambake 


Luncheons and Banquet 


Engineers heard two discerning ap 
praisals of their profession in the lunch- 
con address of ASME President W. F 


Ryan, and the banquet address of Gay- 
lord P. Harnwell, president of The Uni- 
versity of Pennsylvania 

President Ryan was introduced by 
Dwight Douglass, Mem. ASME, vice 
president of The Connecticut Power 
Company. Dr. Ryan's address on the 
need for Survey of the Engineering 
Profession,’’ for which preliminary re- 
search was recently initiated, is published 
in this issue of Mecnanicat ENGINEER- 
ino. A comparison is drawn between 
the condition of the medical profession 
prior to Abraham Flexner’s 1910 survey, 
the prestige which developed largely as 
an outgrowth of that survey, and the 
implications for the engineering profes 
sion 

Dr. Harnwell considered the present 
status of engineering against the back- 
ground of recorded history. He asked, 
when in considering what will charac- 
terize our age and America’s contribu- 
tion—in the light that we consider 
Roman Law or Greek art and architec- 
ture as contributions of other eras—will 
ours be one of tolerance and considera- 
tion ‘for the rights of man, will the arts 
have a place, or will technology be a 
leading contributor? 

Certainly the technical contributions 


of the engineer have been great, he said, 
and through the development of new 
instruments and methods like the nuclear 
techniques for research—-such as radio- 
isotopes; and for synthesis, such as poly- 
merization; the engineer is on the 
threshold of major contributions to the 
sciences 

Because of his ability to think quanti- 
tatively, precisely, carefully, and imagi- 
natively, heislooked uponalsoas a human 
bridge of understanding between the 
scientific method and such components 
of our society as are represented in busi- 
ness and industry, and government.” 

If the engineer is to continue to serve 
as an effective interpreter, Dr. Harnwell 
continued, he must ‘‘have abiding con 
cern"’ for men and their characteristics, 
and respect for their backgrounds and 
differences. He must comprehend the 
impact of history and be mindful of the 
fact that increasing specialization has 
brought increasing separation of groups 
because of lack of understanding. 

He must have a grasp both of the 
material way in which problems may be 
solved and the way in which the solu- 
tions can be applied to his own neigh- 
borhood and in the larger sphere. To 
skill and comprehension must be added 


The future of every engineer depends on 
“A Survey of the Engineering Profes- 
sion,” that was recently initiated, accord- 
ing to ASME President William F. Ryan, 
left, who spoke on that topic at the 
President's Luncheon 


Engineers are becoming a human bridge 
of understanding with the increasing 
complexity of scientific and techno- 
togical developments, according to 
Gaylord P. Harnwell, right, president, 
University of Pennsylvania, who ad- 


dressed the banquet 
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At the speaker's table for the ASME 
nee were, left to right, ASME Secre- 
tary C. E. Davies; W. H. Byrne, Vice- 
President of ASME Region II; F. W. 
Miller, Vice-President of ASME Region 
Ill; C. H. King, Jr., president, Connecti- 
cut Valley Section, American Rocket 
Society; R. C. Hurd, chairman, Hartford 
Lg om ASME; Roger Ladd, Hartford 

oF Councilman; Speaker Harnwell is 

den; C. H. Coogan, Jr., General 
Committee chairman; 
Bishop Grady 


Continuing the speaker's table at the 
ASME Banquet, /eft to right, Rt. Rev. 
Walter H. Gray, Bishop of the Episcopal 
Diocese of Connecticut; ASME Presi- 
dent W. F. Ryan; Paul Eddy, president, 
Society of Automotive Engineers; C. E 
Crede, Vice-President ASME Region I; 
Mrs. R. C. Hurd, chairman, Ladies’ Com- 
mittee; H. S. Aurand, Vice-President- 
Elect, Region VII of Hawaii; ASME 
Secretary-Elect O. B. Schier, 2nd 


The design of steel castings was the topic 
of this Metals Engineering Session 
roup. Left to right, William Berry of 
estinghouse, acting vice-chairman; 
G. K. Dreher, Steel Founders’ Society of 
America, acting chairman; authors: 
W. C. Pierce, Warner Electric Brake & 
Clutch Company, Assoc. Mem. ASME; 
David Zuege, Sivyer Steel Casting Com- 
any; and R. J. Franck, Superior Steel & 
alleable Castings Company. 


The 250-ib T58 turboshaft engine de- 
signed for the Navy by General Electric 
is shown to a group of Fall Meeting 
attendees by Lawson W: Waitt, left, who 
ag a paper on some of the prob- 

ems involved in producing engines of 
such small size 


eee 


Illustrating a point on 
“Functional Analysis to 
Final Design of a Steel 
Casting,” presented 

by R. J. Franck at a 
Metals Engineering 
Session. 


President's Luncheon 
group, left to right, C. H. 
Parsons, chairman, ASME 
Meetings Committee; 

C. H. Coogan, Jr., general 
chairman, ASME General 
Arrangements Committee; 
Cc. E. Crede, Mem. ASME; 
ASME President William 
F. Ryan 


dedication and thorough knowledge of 
his society. Then the engineer will be 
known not only as a maker of better 
materials, and developer of finer tech 
niques, but “‘as creator of a more won 
drous United States, and—I fervently 
hope--of a better world!” 

Charles H. Coogan, Jr., Mem. ASME, 
head of the mechanical-engineering de 
partment, University of Connecticut, was 
toastmaster at the banquet 


Technical Sessions 


Reduction in the size of gas turbines was 
of considerable interest in the technical 
sessions. The general design considera 
tions, the dynamic response character 
istics, and the problems overcome in 
manufacturing the T58 General Electric 
gas turbine were the topics of papers 
which provided a summary of current 
developments in a session jointly spon 
sored with the Aviation Division 

The T58, which weighs only 250 Ib, 
delivers 1050 military hp. Tolerances 
were extremely critical for this reduction 
in size from the 25§20-lb J47, and a num 
ber of innovations were made in ma 
chining techniques. Unusual skill was 
required for hand-finishing operations so 
that dimensional accuracy would not be 
lost 

All tolerances were checked with elec 
tronic tracer control which utilizes spark 
gap to keep a stylus at a constant 0.00] 
in. from the blade, outlining its form 
and thus preventing any damage from 
contact with the blade 

Fuel consumption can no longer be 
regarded as a problem with gas turbines 
Reciprocating engine consumption in the 
80 to 100-per-cent-load region has already 
been undercut although this is not true 
for lower loads. Consideration was urged 
of the vortex-type combustion cham 
ber which is being actively developed in 
Germany The integral combustion 
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chamber offers an unusually simple de 
sign 

Other gas-turbine papers dealt with 
industrial and marine applications. One 
of these, titled ‘‘A 1§00-Hour Acceler- 
ated Service Test on Two Shipboard Gas 
Turbine Engines,’’ will be published in 
MecnanicaL ENGINEERING 

A paper on the ‘Thermodynamic 
Properties of Compressed Water,”’ pre- 
sented at the session on Heat Transfer and 
of particular interest in view of the chart 
recently published by ASME, appeared in 
the October, 1957, issue of MEecHANICAL 
ENGINEERING, pp. 939-943 

Production Engineering joined Man 
agement for a session on production con- 
trols, and presented papers on the use of 
numerical systems for the automation of 
machine tools at another session 

Metals Engineering papers ranged from 
the properties of various classes of metals, 
and specific alloys such as a 225,000-psi 
commercial cast steel, to problems in 
fabrication and process controls 

Several films were presented at these 
sessions. One showed the steps in pour 
ing, Thermit-welding, and machining of a 
450,000-Ib casting; another produced by 
the Steel Founders Society of America 
was on *'Photoelastic Studies of Joining 
Sections in Stee) Castings and Weld 
ments.’ 

The Machine Design Division joined 
the Safety Division in presenting a panel 
on integral “Safety in Machine Design’’ 
at the initial session, and joined the Tex 
tile Division for two sessions of particu 
lar interest to that New England 
industry. At other Machine Design ses- 
sions, papers dealing with a numerical 
method for determining cam-follower 
response; the desirability of standardiz 
ing notation and classification of four 
bar linkages; and on the control of steam 
ejectors for mixing were presented 

A panel discussion on ‘‘What Can A 
Young Engineer Do To Develop Profes 
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sionally?’’ considered the attributes of 
successful engineers, particularly the 
importance of personal attitudes; and 
the means for formal and informal 
educative advancement 

The part played by materials handling 
in production and inventory control, the 
use of analytical methods, the construc- 
tion of mathematical models were topics 
presented in sessions of that division 

Other sessions pertaind to the fields of 
hydraulics, applied mechanics, lubrica- 
tion, and education 

Digests of available papers will appear 
in this and subsequent issues of Me 
CHANICAL ENGINEERING 


Availability List—1957 
ASME Fall Meeting Papers 


Tue papers in these lists are available 
in separate copy form until July 1, 1958. 
Please order only by paper numbers; 
otherwise the order will be returned 
Copies of these papers (25 cents to mem 
bers; 50 cents to nonmembers) may be 
obtained from the ASME Order Depart 


ment, 29 West 39th Street, New York 
18, N.Y 
Paper No. Title and Author 


Applied Mechanics 


57—F-1  High-Order Accuracy in the 
Solution of Partial Differen 
tial Equations by Resistor 
Networks, by H G 


LaNnDau 


Tensor Flexibility Analysis of 
Closed-Loop Piping 
tems, by J. W. Soure 

Torsion and Flexure of Slender 
Solid by W. J 


CARTER 


$7—F-3 


Sys 


57—F-4 


Sections, 


Natural Frequencies of Non- 
uniform Beams on Multiple 


57—F-5 
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Elastic Supports, by R. A 
Di Taranto 


57—F-6 Bending Frequency of a Rotat- 
ing Cantilever Beam, by 
M. J. ScHILHANSL 

57—-F-7___ Force in the Plane of Two 


Joined Semi-Infinite Plates, 
by J. T. Frasier and Ler 


RonGvep 


Gas Turbine Power 


57—F-13 General Design Consideration 
for Smaller Gas Turbines, 
by W. T. von per 

Manufacturing Small Engines, 
by L. W. Warrr 

Shipboard Gas-Turbine En- 
gine Tests, by P. W. Picnet, 
D. E. Brackwoop, and 
W. P. Henry, Jr 

Dynamic Response Character 
istics of Gas Turbines, by 
S. L. Soo and W. W. S 
CHARTERS 


57—-F-20 


57—F-21 


57—F-22 


Design Features of a Gas Tur- 
bine for a Supercharged 
Boiler, by J. M. Baker, 
J. B. Girsert, and W. B 


Moyer 

57—-F-38 The Industrial and Marine 
Applications of Lycoming 
Gas Turbines, by K. A 
AUSTIN 

Heat Transfer 

57—F-8 Total Normal Emissivity 
Measurements for Mass- 
Transfer Cooling, by T. F. 
Irvine, Jr., J. P. Harrt- 
nett, and E. R. G. Ecxert 

57—-F-9 Thermal Conductivity of In- 


sulating Materials for Use 
in Nulcear Reactors, by 
W. R. Moroan and W. G 
BaxTER 


57—F-10 Thermodynamic Properties of 
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Compressed Water, by T. ( 
Tsu and D. T. Breecner 


57—F-29 Heat Transfer to Fluids with 
Low Prandtl Numbers for 
Flow Across Plates and 
Cylinders of Various Cross 
Section, by R. J. Grosn and 
R_ D. Cress 

Hydraulic 

57—-F-19 Losses in Flow Normal to 
Plane Screens, by W. G 
CORNELL 

57—F-30 Method for Prediction of 
Boundary-Layer Separation 
and Growth for Application 
to Turbine-Blade Design, by 
B. A. Jonrs 

Lubrication 


57—-F-12 Solution of Reynolds’ Equa 
tion for Finite Journal Bear 
ings, by O. Pinkus 

57--F-18 Theoretical and Experimental 

Analysis of Hydrodynamic 
Gas-Lubricated Journal 
Bearings, by B. Srernuicnt 
and R. C. 

Isoclasticity in Gyro Rotor 

Bearings, by F. W. Ort 
MAN and H. M. Green 


57-—-F-34 


Machine Design 
57—-F-15 Control of Steam-Jet Vacuum 
Pumps, by C. G. Bratcuiey 
57—-F-16 Modern Textile 
J. B. Wren 
57—-F-17 A Numerical Method 


Determining Cam-Follower 


Motors, by 


for 


Response, by H. A. Rorn 
BART 
57—-F-23, Modern Adjustable-Speed 


Drives for Textile Machin 
ery, by A. T. Bacnerer 
57—F-24 Power Drives for Warp-Prepa 


President's Luncheon, continued, 
left to right, Dwight Douglass 

of the ASME Technical Events and 
Publicity committees; 

Senator Elmer Watson; 

R. C. Hurd, chairman, 

Hartford Section; 

Spaunberg, chairman, 
Reception Committee; 

W. F. Thompson, Mem. ASME 


Materials Handling Session group, /eft 
to right, K. B. Fetter, author; Stanley 
Rubinsky, session vice-chairman; 
authors: A. F. Gould and H. P, Galliher 


A rapid numerical method for determin- 
ing cam-follower response was pre- 
sented by H. A. Rothbart, Mem. ASME 


John W. Soule indicates a fundamental 
formula in tensor flexibility analysis of 
closed-loop piping systems 


= 
“ES 
4 
‘ 
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ration Machines by 
Grorce MANNING 


57.-F-28 Proposed Standardized System 
for Notation and Classifica- 
tion of the Four-Bar Link 
age, by B. L. Harpino 

57-—-F-33 D-C Braking of A-C Motors in 
the Textile Industry, by 
J. C. Marous 

Management 

57-F-2 Project Control in Engineer 
ing Development, by G. L 
THUERING 

57-F-11 Organize Your Engineering 
Project, by M TourtTe. 
LOTTE 

57 -F-36 Control of Engineering Work 


in a Product-Development 
Laboratory, by R. W. Bar- 
BER 


Materials Handling 


57--F-25 Waiting-Line Models in Ma 
terials Handling, by H. P 


and R. B. Ferrer 
57--F-26 Analytical Methods for Ma- 
terials-Handling Analysis, 
by A. F. Goutp 
Materials-Handling System 
for JobShop Production 
Control, by J. R. Manner 


$7—F-27 


Metals Engineering 

57--F-37 Weld Fabricated and Re- 
paired Steel Castings for 
Nuclear Service, by Sipney 
Low 


Production Engineering 


57—F-14 The Use of Numerically Con 
trolled Machine Tool, by 
M. V. Haves 

Safety 


57--F-32 The What of Safe Design, by 
N. Prasinos 

57-—-F-35 The Why of Safe Design or 
Why Safety Engineering in 
Design? by J. V. Grimatp1 


ASME Codes and 
Standards Workshop 


Alfred iddles Named Chairman of Reactor Safety 


Committee 


Acrrep Ippies, Fellow ASME, direc 
tor, The Babcock & Wilcox Company, 
has been elected chairman of ASA Sec- 
N6, Reactor Safety 
Sectional Committee 


tional Committee 
Standards The 


held its first meeting September 19 in 
the Engineering Societies Building, New 
York, N.Y 


Alfred Iddles Heads Reactor Safety 
Committee 
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Mr. Iddles has been active in the 
Society's codes and standards work and 
represented ASME on ASA Mechanical 
Standards Board and Standards Council 
He is president of Atomic Industrial 
Forum 

Harold Etherington, Mem. ASME, of 
the American Car and Foundry Corpora 
rion, was clected vice-chairman 

The Sectional Committee authorized 
appointment of a Steering Committee, 
which was to prepare a plan of organiza 
tion, to be presented on the basis of func- 
tion (containment, shielding, etc.) rather 
than on type of reactor (power, research, 


etc.) 


New Standards Available 


Machine Mounting Specifications for 
Abrasive Discs and Plate-Mounted 
Wheels ASA B5.35-1957, $1.50 

American Drafting Standards Manual 
ASA Y14.1-1957 Size and Formar, $1 
ASA Y14.2-1957 Line Conventions, 

Sectioning, and Lettering, $1.50 


ASME Elects New 
Officers by Letter Ballot — 


As reportep by the tellers of 
elections, 1958 officers, J. H. Law- 
rence, T. R. Olive, and W. H. Lar- 
kin, letter ballots received from 
members of The American Society | 
of Mechanical Engineers were | 
counted on Sept. 24, 1957. The 
total number of ballots cast was 
12,261; of these 142 were thrown 

| out as defective 
Votes Votes 
for agaist 


For President 


James N. Landis 12,100 19 


For Rexional Vice 


Presidents — serve 
two years 
Charles E. Crede 12,094 25 
Arthur W. Weber 12,087 32 
Ernest W. Allarde 12,090 29 
Henry S. Aurand 12,084 35 | 
| 
For Directors 
serve four years | 
ElmerO. Bergman. 12,090 29 
Louis N. Rowley, 
Jr 12,074 45 
Ronald B. Smith 12,081 38 


The new officers will be intro 
| duced and installed in office during | 
| the 1957 Annual Meeting of the | 

Society to be held at the Statler | 
| and McAlpin Hotels, New York, | 
| N.Y., December | through 6 
Biographical sketches of the 
newly elected officers were pub 
lished in the August, 1957, issue of 
Mecnanicat ENGINEERING, pages 
811-815. ASME Annual, AC-10, 
published carly each year contains 
complete lists of officers and person- 
nel composing the Council, Boards, 
and Committees of the Society 


ASA Y14.4-1957 Pictorial Drawing, 
$1.50 
ASA Y14.5-1957 


Notes, $2 


Dimensioning and 


Copies of the afore-mentioned are 
available from the ASME Order De- 
partment, 29 West 39th Street, New 


York 18, N. Y 


Interpretations of 1955 Code for 
Pressure Piping 
Case 28, published in the September, 


1957, Standards Workshop, has been ap- 
proved for use under Sections 1 and § 
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AN ENGINEERING Conference of inter, 
national scope took place Oct. 7-9, 1957 
at Toronto, Canada. The Lubrication 
Division of The American Society of 
Mechanical Engineers met with the 
American Society of Lubrication Engi 
neers in a Conference sponsored jointly by 
the two American socicties in co-opera 
tion with their Ontario Sections and with 
the Engineering Institute of Canada 
More than 330 engineers from four coun 
tries gathered at Toronto's Royal York 
Hotel to hear and discuss the latest find- 
ings in the growing science of lubrication 


City on the Lake 


Toronto, the city in which Sir Fred- 
erick Banting and Dr. Charles H. Best dis 
covered Insulin, is the capital of Ontario, 
a Province about the size of Texas and 
New Mexico combined. Its Royal York 
Hotel is said to be the largest in the Brit 
ish Commonwealth (they prefer “‘Com- 
monwealth’’ to ‘‘Empire’’). Montreal's 
new Queen Elizabeth Hotel will be bigger, 
but the Toronto giant is building an addi 
tion: Montreal can't win Visiting 
engineers who felt the urge to speculate, 
found they had available the second larg 
est stock exchange in the world 


National ASME officers and local leader. 
Left to right: President W. F. Ryan, 


D. F. Quan, Chairman, Ontario Section, 
and O. B. Schier, 2nd, Secretary-Elect. 
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ASME and ASLE Sponsor Canada’s 


First Lubrication Conference 


Lubrication engineers, meeting in Toronto, 
receive reports on the London Conference, 
and hear a first-hand account of Russian 
Technical Literature 


Fittingly enough for the joint confer 
ence of the engineering socictics, the 
Indian name “‘Toronto’’ meant ‘‘place of 
meeting.” 

President W. F. Ryan, of the ASME, 
and president J. O. McLean, of the 
ASLE, both came to Toronto for this first 
lubrication conference ever to be held in 
Canada. They heard papers on lubrica 
tion research of a nature scarcely dreamed 


of ten years ago 


The New Lubricants 


Today's lubrication engineer finds him 
self dealing with problems of tempera 
turc, pressure, and contamination that 
call for revolutionary concepts. For a 
lubricant, he may use water, liquid met- 
als, solids, or including air 
Air shows an increase in viscosity with 
temperature, making it a choice for high 
temperature lubrication, but it has littl 
hence research 


gascs 


load-carrying capacity 
on the high-pressure air bearing 

For nuclear plants, the working fluid 
may be called on to serve as lubricant, 
since oil would deteriorate under radia 
tion. Oil would also get into the system 
and cause pressure rise and foaming, and 


poor heat exchange. The solution: Lu 


Presidents of both American societies 
attend the meeting. W. F. Ryan of the 
ASME, and J. O. McLean of the American 
Society of Lubrication Engineers. 


bricate with the working fluid, possibly 
high-purity water. Or, go to a liquid 
metal such as sodium potassium cutectic, 
with its low melting point 

It is the nature of the new aircraft jet 
engines that they will demand lubricants 
efficient over a great temperature range 
Where piston engines could be operated 
economically at cruising power, the jet 
cannot. The future will see air liners 
climbing to cruising altitude (perhaps 
60,000 ft) then shutting down some of 
their engines, permitting full-power 
operation of the working engines. Yet, 
the oil in the cold engines must flow for 
restarting, and must also endure extreme 
high temperatures in operation 

On Monday, Oct. 7, the Joint Confer 
ence got under way in the Royal York's 
Concert Hall. For this gathering, the 
American Flag and the Canadian Ensign 
both flew from high on the wall behind 
the speakers’ platform 


Report From London 


The first technical session heard and 
discussed Westinghous: 
(wear of surfaces in high-purity water 
The Franklin Institute (a study of wear 


at high contact’: pressures ), The Ethyl 


papers from 


The registration desk. Left to right are 
H. A. Hartung, ASLE, vice-chairman, and 
E. E. Bisson, ASME, Chairman of the 
Toronto Conference. 
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Report from Europe. Just returned from 
the London Lubrication Conference are 
Ernest Rabinowicz, /eft, of M.I.T., and 
H. A. Hartung, of Aciantic Refining. 


Corporation (radioactive  piston-ring 
studies), and the Ford Motor Company 
(oxidation in high-speed friction In 
the afternoon, the Conference heard a 
report by Ernest Rabinowicz, of M.I.T., 
which had 

This was 


on the London conference 
ended only three days before 
the International Conference on Lubrica 
tion and Wear, sponsored by England's 
Institution of Mechanical Engineers 

Prof. Rabinowicz found his audience 
cager and attentive when he described the 
Russian papers presented at London, and 
when he described the general trend of 
the Russian Technical Literature. To- 
ronto, according to published charts, was 
under the path of the Russian artificial 
satellite which had been launched the 
previous Friday 


Russian Technical Literature 


Of six Russian papers at London, two 
reported experimental findings, and four 
were mainly theoretical, according to 
Prot. Rabinowicz. This, he said, would 
be unusual, here. The Russians appeared 
to be ignorant of findings that have been 
published in well-known Western litera 


ture, but they treasure their own reports. 
They are quick to produce a bound vol- 
ume of reports and transactions. In gen- 
eral, they have the advantage of knowing 
English better than we know Russian 
The afternoon session also heard papers 
from the Sinclair Research Laberatories 
and cutting-tool 


(cutting-tool wear, 
Electric (liquid 


action), and General 
metal lubrication) 

On Monday evening, there took place 
the ‘Presidents’ Reception’’—also in the 
Concert Hall—with presidents Ryan and 
McLean there to meet the 330 engineers 
who had assembled from the United 
States, Canada, England, and Denmark 
Also present were O. B. Schier, 2nd, 
Deputy Secretary of the ASME, and C. L 
Willey, Administrative Secretary of the 
ASLE 


Keeping Informal 


There were no formal speeches at the 
dinner. Both presidents spoke bricfly 
and off the cuff. Dr. Ryan expressed the 
pleasure he always feels at joint confer- 
ences of enginecring socictics, and urged 
the conferees to get to know cach other 
The social side of these gatherings, he 
said, should not be neglected 

Thereafter, the Conference adhered 
strictly to business. On Tuesday, Oct. 8, 
the morning session heard papers emanat- 
ing from General Electric, The Lewis 
Flight-Propulsion Laboratory (N.A.- 
C.A.), and M.I.T. In the afternoon, 
there was another paper from the Lewis 
Flight Propulsion Laboratory, one from 
Hyatt Roller Bearing Division of General 
Motors, and one from the Wright Air De 
velopment Center 

On Wednesday morning, Prof. E. A 
Allcut, Fellow ASME, head of the Me- 
chanical Engineering Department of the 
University of Toronto, served as chair 
man. The session heard a second report 
on London. H. A. Hartung, of Atlantic 
Refining, took up the London papers in- 
dividually, giving the Toronto Confer- 


At the first “‘authors’ breakfast."" Seated 


ence a careful bricfing on the develop 
ments across the Atlantic. The session 
talso heard a paper from Westinghouse, 
and one in which the authors were from 
Columbia University and General Elec 
tric 

At the final session, there were papers 
from M.L.T., the Franklin Institute, and 
the Carnegie Institute of Technology 


Availability List —1957 
ASLE-ASME Lubrication 
Papers 


Tue papers in this list are available in 
separate copy form until August 1, 1958 
Please order only by paper numbers; 
otherwise the order will be returned 
Copies of these papers (25 cents to mem- 
bers; 50 cents to nonmembers) may be 
obtained from the ASME Order Depart 
ment, 29 West 39th Street, New York 18, 
N.Y 
Title and Author 


On Friction and Lubrication at 
Temperatures to 1000 F with 
Particular Reference to Graph- 
ite, by E. E. Bisson, R. L 
Johnson, and W. J. Anderson 

Self-Excited Vibrations of an Air- 
Lubricated Thrust Bearing, by 
L. Licht, D. D. Fuller, and B 
Sternliche 


Paper No. 
57—-LUB-1 


5$7—LUB-2 


Surface Deformations in the 
Hydrodynamic Slider-Bearing 
Problem and Their Effect on 
the Pressure Development, by 
F. Osterle and E. Saibel 

Current Development Problems 
in High Temperature Aircraft 
Roller Bearings, by C. C 
Moore and P. Lewis 

The Behavior of the Lubricating 
Film and Side Leakage Dy- 
namically Loaded Bearings, 


57—LUB-3 


57--LUB-4 


57—LUB-5 


by M. N. Ozdag 


Left to right; C. L. Goodzeit, A. Dorin- 


Technical Session, /eft to right: E. B. Sci- 
ulli, R. G. Abowd, Jr., Mem. ASME; N. 
B. Dewees, A. C. West, S. Beaubien, 
Mem. ASME; and M. Cocks 


son, L. F. Coffin, Jr., and E. Rabinowicz. 
Goodzeit, General Motors, and Coffin, 
General Electric, are Mem. ASME. 


is ASME President Ryan. Speaking to 
the Monday authors is E. E. Bisson, 
Chairman of the Conference. 
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Junior Forum 


Conducted for the National Junior Committee 


By H. N. Weinberg,’ Assoc. Mem. ASME 


Professional Development for 


the Young Engineer 
By Roger W. Honebrink’ 


One of the most critical shortages in 
American industry is that of competent 
technical personnel; and the problem 
shows every indication of getting worse 
before it gets better. This shortage pre- 
sents a tremendous challenge and oppor- 
tunity to the professional engineer to 
maximize his personal contribution to 
the maintenance of both our high stand- 
ard of living and our technological posi- 
tion with respect to other world powers 
To take advantage of that challenge and 
opportunity, each engineer needs to give 
particular attention to his own profes- 
sional development 

A Planned Program. An 
important feature for any personal, pro- 
fessional development program is that it 
should be a planned program. Further 
more, the plans should be concise and 
comeretc, and should be written down 
and scheduled. They should not be 
vague notions carried in the back of the 
head, to the effect that ‘This is something 
I ought to do some day It is highly 
unlikely that any development plan will 
be carried out completely without 
change. As an individual grows and 
learns he invariably readjusts his goals 
and ambitions. However, the impor 
tant thing is co get started actively in 
some direction, even though this direc 
tion is subject to change. If a start ts 
not made, no progress can be expected 

By the very act of sitting down and 
laying out a plan for himself, the engi 
necr will surmount three major obstacles 
in the way of professional development: 


extremely 


1 He will have recognized the need 
for his personal development 

2 In the process of developing his 
plan he will be obliged to analyze his 
professional needs in the light of his job 
desires and the abilities he already has 

3 By laying out a scheduled program 
he will establish concrete goals by which 
he can measure his progress 

In this, as in many tasks, the first step 


' Process engineer, Esso Research and En- 
ginecring Company, Linden, N. J 

* Supervisor, Advanced Technical Programs, 
General Electric Company, Schenectady, N. Y 
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is probably the most difficult, or at least 
the most crucial one. In our current 
atmosphere, the young engineering grad- 
uate is highly sought after—he is flat- 
tered, impressed with his own ability and 
importance, and all but guaranteed pro- 
fessional success by as many industrial 
recruiters as he cares to interview. All 
too often the individual's effort in achiev- 
ing this success is glossed over lightly, 
and the engineer arrives on the job with 
the attitude that he has done his part 
and it is now the responsibility of in- 
dustry to do the rest. When he comes to 
the realization that his _ professional 
development has only begun and that the 
primary responsibility for its continu 
ance rests solely with him, he will have 
taken a major step toward becoming a 
true engineer 

Learning by Doing. The principle of 
learning by doing is deceptively simple 
and yet profoundly important. It has 
been well recognized in many fields such 
as arts and sports. A person who aspires 
to be a professional singer spends long 
hours singing, and no golfer would ex 
pect to break par by merely reading books 
on the subject. Similarly the engineer 
who desires to develop a_ particular 
ability should strive to put himself into 
situations where he will need to apply 
that kind of ability. These situations 
might take the form of work experiences, 
educational courses (provided significant 
effort is required of the student), or even 
social activities 

Since many of the attributes of the 
professional engineer are nontechnical, 
the value of social activities in profes 
sional development should not be under 
estimated. For instance, the man whose 
personal inventory of abilities reveals a 
deficiency in the oral presentation of 
ideas can do a great deal for himself by 
joining a public speaking club such as the 
Toastmaster’s Club, as well as by taking a 
formal public-speaking course. Simi 
larly, the man who fecls a need for de 
veloping his leadership ability can ob- 
tain valuable experience and can learn by 
offices in 


doing by volunteering for 


church or social groups 


Of course, our educational institutions 
and many of our industrial concerns offer 
planned courses or programs to the eng? 
neer in a great number of both technical 
and nontechnical fields. These represent 
gold-plated opportunities to the engineer 
who is truly interested in professional 
development. Indeed, human nature be- 
ing what it is, the engineer will generally 
be more successful building his personal 
development program around well-struc 
tured courses offered by schools and 
industry than by trying to work out and 
accomplish an informal program in detail 
by himself 

Technical Development. Although the 
technological requirements of industry 
are multiplying daily, most young engi- 
neers do not suffer from a lack of know!l- 
edge of physical laws and effects. Actu- 
ally the great majority of engineers will 
never use a physical fundamental that is 
beyond the scope ofa college sophomore 
physics course. The great hindrance to 
technical performance is in the lack of 
ability to apply these fundamentals to 
real engineering problems. This ability 
to apply fundamentals requires not only a 
knowledge of, but a thorough under 
standing of physical laws and effects, 
and this is why education beyond the 
sophomore physics course 158 required 
In addition, mathematics is a universal 
tool in the application of physical funda- 
mentals. Frequently the application of 
the simplest physical laws, for instance 
Fourier’s Law of thermal conduction, can 
be applied with precision to a real prob 
lem only by virtue of mathematics well 
beyond the college-graduate level. Like 
any other qualities, a thorough under 
standing of physical principles and the 
ability to use mathematics are best 
acquired by learning by doing, which in 
this case involves actual application to 
real problems 

After over 30 
General Electric's engineering education 
programs emphasize two major philo 
sophical areas that contribute to the 
engineer's problem solving effectiveness 


years of evolution, 


1 An organized approach to engi 
neering problems 
2 Personal outlook and attitudes 


A Problem Approach. An engineering 
problem is most effectively solved by 
following a logical sequence of steps. A 
general “‘problem approach’ has the 
following steps: 


1 Recognize the problem 

2 Define the problem 

3 Search for methods of solution 
4 Evaluate the methods 

5 Select a method 


(Continued on page 1100 
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B.... rivuL music and cloquent words 
were wed 14 years ago, in the midst of a 
world war, to mark Oklahoma OKay! 
Rich in agriculcural and mineral re 
sources, oil men claim for Oklahoma yet 
another honor; for within her boundaries 
is Tulsa oil capital of the world. Since 
1901 when oil was discovered in nearby 
Red Fork, hundreds of oil companies and 
allied industries have been located in 
Tulsa and, jointly, control a large seg 
ment of the oilindustry operation, not 
only in America, but the world 

Consequently, it was no surprise when 
more than 800 engineers came to Tulsa to 
be on hand for the twelfth annual 
Petroleum Mechanical Engineering Con 
ference of The American Society of Me 
chanical Engineers held September 22 
through 25, at the Mayo Hotel. The 
meeting was sponsored by the ASME 
Petroleum Division with the co-operation 
of the Mid-Continent Section 

The conferees, who, in the main, are 
engaged in the petroleum industry and 
concerned specifically with research, re 
fining, production, transportation, manu 
facture, or one of the industries associated 
with petroleum, came from the United 
States, Canada, Venezucla, and far-off 


Isracl 


Innovation in Registration 


For the first time atan ASME meeting, 
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information about registrants and their 
technical interests was put on punch 
cards for analysis on McEvoy Com- 
pany’s UNIVAC computer, in Houston, 
through the courtesy of A. F. Rhodes, a 
member of the Petroleum Division Execu 
tive Committee. The analytical results 
will be of assistance planning future 
petroleum conferences to better serve the 
interests of attendees and the industry, an 
industry which put mechanical “brains” 
into its processes long before ‘‘automa 
tion’ was coined 


Full Social Program 


An informal Acquainted’ recep 
tion, Sunday evening, opened the social 
program. Early arrivals in large num 
bers accepted the cordial invitation of the 
Tulsa Arrangements Committee and soon 
old friends were up to date on the news 
and circles grew larger to make room for 
new acquaintances. The cordiality of 
this association carried over and pervaded 
the following functions 

Long before the appointed time for the 
Welcoming Luncheon, Monday noon, the 
Crystall Ballroom was full to capacity 
Mayor George E. Norvell welcomed the 
engineers to Tulsa and cold a little of the 
city’s history in relation to Oklahoma's 
development since it became a state in 
1907, fifty short yearsago. He took pride 


in pointing out to the visitors the Inter- 
national Petroleum Exposition, one of the 
world’s largest devoted to any single in 
dustry, and acknowledged the engineer's 
contribution to the city’s development 
He was introduced by W. C. Moody, 
chairman, Tulsa Arrangements Commit 
tee. [The Tulsa group have accom 
plished splendid committee work on 
problems of keen local interest, such as 
automatic pumping stations. The latter 
has culminated in the building of a 
demonstration automatic pumping sta 
tion at the Petroleum Exposition which 
has received a good deal of favorable 
comment. Excerpt from Transactions of 
the ASME, 1930. Editor. | 

C. H. Shumaker, Vice-President, Re 
gion VIII, ASME, thanked the Mayor for 
the gracious manner which the 
visitors were received Then he suc 
ceeded himself as principal speaker. He 
gave an illuminating talk on the prob 
lems facing engineering institutions due 
to the lack of educational facilities 
Further he noted that difficultics confront 
college admissions boards in selecting 
students with the ability to successfully 
complete the engineering curriculum 
which is becoming more and more scien 
tific. He made a strong bid for the train 
ing of technicians—thus utilizing the 
talents of “‘doers’’ to best advantage 
W.R. Clarke, chairman, Mid-Continent 
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ASME Engineers in Tulsa for Conference 
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Section, ASME, presided at this event 


Monday evening the members of the 


Society and visitors were guests of the 
Mid-Continent ASME at a 
reception appropriately called ‘Hour of 
Charm.”’ 

The star event of the meeting was the 


Section of 


banquet, serving as a stage for the con 


ferring of honors for outstanding ac 
complishments and services to the So 
ciety and profession, and concluded with 
an enlightening talk by a distinguished 
engineer 

J. S. Rearick, chairman of the 


leum Division Executive Committee, in 


Petro 


troduced the present members of the com 
mittee, announced the newly appointed 
chairmen of various petroleum commit 
tees, and then called to the dais the fol 
lowing recipients of the Certificate of 
outstanding service to the 
Division. They are: G. E. Nevill, A. F 
Rhodes, Elton Sterrett, J. W. Young 
W. J. Buxton, W. C. Moody, and M. A 
Scheil 

The next presentation was the happy 
surprise of the evening. When J. M 
Clark, retiring ASME Divisions Manager, 


Award for 


was introduced to accept the honor, he 
was grected by a standing round of ap 


lause. For his valued service to the 


Petroleum Division he was presented 
with a handsome silver tray 


The final honor to be conferred had an 
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J. Carlton 
Ward, Fel- 
low ASME, 
and presi- 
dent, Vitro 
Corpora- 
tion of 
America, 
addresses 
banquet 
audience on 
nuclear 
energy as an 
added 
source of 
future world 
power 


A. N 


president and gencral manager, Texaco 


added local flavor Horne, vice 
Cities Service Pipe Line Company, Tulsa, 
received his certificate of promotion to 
the grade of Fellow ASME from W. H 
Stueve, Fellow ASME, consulting engi 
neer of Oklahoma City, Okla 


J. C. Ward Delivers Banquet Address 


Nuclear competitive with 
fossil fuels in some parts of the world 
today and will become competitive in 
some parts of the United States within a 
relatively few years, according to J 
Carlton Ward, Jr., Fellow ASME, presi 
dent of Vitro Corporation of America 


power 1s 


Addressing the banquet audience and 
using color slides to highlight his talk on 

Nuclear Energy as an Added Source of 
Future World Power,’’ Mr. Ward ex 
plained that atomic power is now being 
generated competitively with fossil fuel 
power in such countries as England and 


Italy. England cannot produce enough 


A pause to remember. 


J. M. Clark, right, ASME Divisions Manager, 
receives a handsome siiver tray from J. S. Rearick, 
chairman, Petroleum Division Executive Committee, 
and vice-president, manager of engineering, 
C. W. Nofsinger Company, Kansas City, Mo. 
Mr. Clark, who retires this year, 
was commended for his able and valued assistance 


to the Petroleum Division. 


Italy 


coal to Meet its power demands 


has no coal 

‘Many people in the United States feel 
that Britain has moved ahead of us in the 
development of atomic energy by pro 
viding atomic power plants more quickly 
than we are or are planning. However, 
the point is that the British do not have 
the sources of raw materials for fuel that 
we have here in the United States,’’ Mr 
Ward said 

They cannot produce the coal needed 
to run their economy, and they do not 
have the to import it from the 
United States. Thus, they have turned 
to atomic energy in the quickest, casiest 


moncy 


way. . simply because they have to 
We, on the other hand, are trying the 
approach toward 
generating energy by a 
varicty of kinds of atomic plants and 
atomic-fucl combinations.’’ 


Atomic power will become competitive 


enginecring-scientific 


atomic wide 


in this country first in areas where the 


cost of fossil fuels is high and lastly in 


Some 800 engineers attend technical sessions, 
review petroleum industry progress, and hear 
J. Carlton Ward predict that competitive nu- 
clear power is only a few years away 
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{: S. Rearick, /eft, chairman, ASME Petroleum 
division, presents Certificate of Award to Elton 
Sterrett, past-chairman of the Petroleum Divi- 
sion Press Committee. Mr. Sterrett is engineer- 


ing editor of Pipe Line News. 


those areas where fossil fuels are plentiful 
and low in price, Mr. Ward explained 
But this does not mean that fossil fucl 

producers will be destroyed by competi 
tion from atomic fission power," he 
added. “Oil, gas, and coal will be used 
in vastly increasing quantitics in the 
chemical industry 

Commenting on thermonuclear power, 
Mr. Ward stated that all the known re 
serves of gas, coal, oil, and uranium will 
not be sufficient to produce the power 
needed to sustain the civilization we can 
reasonably expect in 100 years 

However, unlimited energy is provided 
by thermonuclear power produced by hy 
drogen fusion and the hydrogen in the 
oceans of the world can supply the power 
needs of civilization for more than a bil 
lion years, Mr. Ward predicted 

In view of the control problems in 
herent in hydrogen fusion, producers of 
fossil fuels and fission materials need not 
worry about competition from fusion 
power tomorrow But they should 
realize it is only a matter of time," said 
Mr. Ward 

The outstanding control problem in 
fusion is heat. Temperatures of 15 mil 
lion F, required for fusion, would disin 
tegrate any known type of furnace or 
reactor 

W. ©. Moody presided at the banquet 


Technical Program 


The technical program of 42 papers 
presented at 20 sessions provided up to 
the minute information on significant de 
velopments in the petroleum field relating 
to production, manufacture, transporta 
tion, refining, and new applications of 
materials and new materials. To round 
out the program two important panel dis 
cussions, led by authorities in their re 
spective fields, covered welding design 
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cate of Merit to J. 


the Division and Society 


and practices, and the ASME Pressure 
Vessel Code 

Digests of several of the numbered 
papers appear in this issue of MecHaNicaL 
ENGINEERING, pages 1060-1067; the re 
maining digests will be published in sub 
sequent issues 

Production. Some 
with air-drilling equipment in the Penn 
Sylvania areca of the Appalachian Basin 
Gas production is sought 


excellent results 


was reported 
in most of the holes so drilled, and their 
depth has been approximately 7200 ft 
Results with air were poor—not up to 
cable tools-—-for the first 1000 ft due to 
formations and conditions encountered, 
but from the 1000 to 7200-ft levels pene 
tration with air or gas was excellent 
Sandstones were drilled at the rate of 30 
ft per hr and shales could be ‘blown out’’ 
at rates up to 1000 ft per hr, hampered 
only by the volume of cutting it was 
necessary to remove in so short a time 
Casing dimensions of 12'/, in., 9'/¢ in., 
and 84/, in. were used 

Another report on drilling equipment 
revealed that cost savings may be ob 
tained using wire-line retractable rock 
bits The tests were conducted in the 
Seminole area of Oklahoma Both a 
four-cone and a three-cone bit were used 
and the three-cone proved much more 
satisfactory. The report added that under 
proper conditions, in the mid-continent 
area, up to 25 per cent savings could be 
realized in drilling up to 7200-ft depths 

A paper on an investigation of pressure 
drop through a rotating pipe included 
findings that could be used to forecast 
mud pressure. The paper reported a 
study of pressure-loss characteristics of 
water flowing through rotating pipe 
The results showed that the pressure drop 
was reduced, reaching a minimum value 
as the angular velocity of the pipe was 


increased. Applied to oil-well drilling it 


W. C. Moody, /eft, presents Certifi- 
>» Rearick, out- 
oing chairman of ASME Petroleum 
Jivision, for outstanding service to 


Grade certificate from W. 
Stueve, Fellow ASME 


was indicated that a significant pressure- 
loss reduction may be achieved by in 
creasing the rotary speed 

Three-legged, tripod-type drilling plat 
forms are feasible for offshore operation 
In water up to 600-ft dec Pp, according toa 
paper on mobile and fixed platforms 
This is about six times the depth in which 
most offshore drilling is done now. The 
platform size would not have to be in 
creased; the answer lies in spreading out 
the footing centers. The platform would 
be completely mobile 
one location to another and capable of 
raising itself, by diesel-electric power, on 
An added feature is 


transterable from 


its own three legs 
that it can be cconomically converted 
from a mobile-type to a permanent-type 
platform if desired. To achieve stability 
in deeper water than now drilled, the re 
port stated, the platform will spread out 
its legs at predetermined angles, just like 
any conventional tripod. Another inno 
vation is that most of the sections of spud 
legs will be carried disassembled on the 
deck of the platform and will be added 
only after the machine arrives on loca 
tion 

Two papers showed the trend in auto 
mation 

The use of automatic control has re 
sulted in increased operating efficiency, 
less spoilage, and a better finished prod 
uct, according to a paper on automatic 
production of oil from a well head to 
pipeline. Automatic devices also are 
playing an important part in water-flood 
operations Considerable savings were 
realized on the initial investment, ac 
cording to a report on the Centralia Water 
Flood, by using the latest automatic con 
trols and production methods The 
water-flood production accounts for some 
33 million barrels of oil annually in Th 
nois, which represents approximately 
40 per cent of the total state production 
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A. N. Horne, right, vice-presi- 
dent, Texaco-Cities Service Pipe 
Line Company, received Fellow 


H. 


| 


View shows the panel which discussed 
welding design and practices. Panel 
members are, /eft to right, N. Rozek, 
A. O. Smith Corp., Milwaukee, Wis.; 
J. P. Baughman, The Dow Chemical 
Company, Freeport, Texas; L. C. Bibber, 
U. S. Steel Corp., Pittsburgh, Pa.; J. 
Bland, Standard Oil Co. of Indiana, 
Whiting, Ind.; J. J. Chyle, chairman of 
the panel; A. P. Maradudin, Standard 
Oil _ of Calif., El Segundo, Calif.; 
Ww. Skewis, Midwest Piping Com- 
pe, ch Louis, Mo.; and D. V. Wilcox, 
Reynolds Metals Company, Louisville, 
Ky. Bill E. Forney, seen in the back- 
ground, served as vice-chairman of the 
panel. 


R. L. Le Tourneau, right, vice-president, 
R. G. Le Tourneau, Inc., Longview, 
Texas, who spoke on the possibility of a 
drilling platform for operations in 
waters up to 600 ft deep, answers some 
—_ F. L. Manton, /eft, Diesel 

ower Company, Tulsa, Okla., was vice- 
chairman of Production Session III; 
Jack Marsee, chief engineer, Loffland 
Brothers Company, Tulsa, was chair- 
man; and B. H. Hefner, chief electrical 
engineer, Electro-Motive Division, Gen- 
eral Motors Corporation, La Grange, 
Ill., who was the second speaker of the 
session. His topic was “Advances in 
Diesel-Electric Rig Design for Oil-Well 
Drilling.” 


Tulsa hostesses welcome visitors to 
luncheon and bridge party at Tulsa 
Club. Left to right are Mrs. Earl A. 
Seaton, Mrs. W. C. Moody, Mrs. J. A. 
Wilson, Mrs. W. R. Clarke, Mrs. C. R. 
Hucker, Mrs. T. M. Lumley, and Mrs. 
E. A. Bartolina. 


They all answered questions. Here a 
group discusses a paper presented by 
Howard Ferrel covering research on 
pressure drop through a rotating pipe 
which could 4 applied to the oil indus- 
try as a means of forecasting drilling 
mud-pressure needed on deep wells. 
Left to right, E. D. Fitch, Oklahoma State 
University assistant professor and a co- 
author of the paper; Mr. Ferrell, gradu- 
ate assistant, OSU; R. A. Bobo and 
G. A. Boudreaux, both of Phillips 
Petroleum Company, Houston, Texas; 
L. L. Payne, Hughes Tool Company, 
Houston; and R. M. Reed, Shell Oil 
Company, Tulsa. J. H. Boggs, OSU 
associate professor, was also a coauthor 
of the paper. 


Interest in papers on 
materials used in pip- 
ing fabrications and 
design drew large 
audience 


= 
cp 
¥ t+ 
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Transportation. An asphaltic based 
protective and weight coat for pipelines 
laid primarily in marsh, swamp, and off 
Principal 
advantage over concrete coating is that 
the asphalt-mastic coating could be ap 
plied to the job. Ie is also a protective 
coating against with suf 
ficient ductility and durability so chat it 
can be lowered to any bottom depth 


shore areas was discussed 


corrosion 


without cracking or damage, it was re 
ported 
Revealed in a paper on military petro 


leum logistics was the following: Con 
siderable progress has been made toward 
solution of petroleum distribution prob 
Army is that 


with the excellent co-operation of the 


lems and che confident 
Agiecrican petroleum industry, petroleum 
products will be available to the combat 
forces throughout the world in the quan 
tity and quality that may be required 
The Army faces a big problem in the 
training of personnel to operate the dis 
tribution system. Personnel turnover is 
rapid since the majority of military per 
sonnel do noe mite nd to make it a Career 
However, 
developed whereby soldiers are assigned 


a co-operative plan has been 


co oil or pipeline companies for a three 
month on-the-job training course 

A paper on supervisory control of gas 
pipelines stated that ‘push-button’ con 
trol offers many advantages and reduced 
Operating costs, efficient line 


operation will convince management of 


and more 
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the practicality of the method. The re 
port revealed that although there is much 
said about automation of pipelines there 
are no automatic pipelines in operation 
An automatic pipeline is one 
human super 


today 
which 
vision from a previously programmed set 


Operates without 


of instructions. Full automation requires 
use of feedback in the control system and 
the facilities are not presently available 

Manufacturers. Three Houston, Texas, 
technologists presented papers on con 
trol and manufacturing problems con 
nected with deep wells in the Gulf 
where 15,000-psi pressures 


Coast areca 


have been encountered. One gave a de 
tailed engineering summary of the ex 
perimental development that led to the 
issuance of AWHEM (Association of 
Well Head Equipment Manufacturers 
Standard No. 6 flange. This connection 
has had successful field application in 
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Top echelon meets as twelfth annual ASME 
Petroleum Mechanical Engineering Confer- 
ence opens at Mayo Hotel, 

Moody, general chairman, Tulsa Conference; 
J. S. Rearick, chairman, Petroleum Division: 
and C. H. Shumaker, Vice-President, ASME 
Region VIII. 
H. Meredith, Jr., vice-chairman, Petroleum 
Division; Ww. 
Continent Section, ASME; J. P. Mooney of 
the Executive Committee; 
secretary, 


Tulsa, Okla., 


r 22. Seated, left to right: W.C. 


Standing in same order: H. 


R. Clarke, chairman, Mid- 


and T. L. White, 


Petroleum Division. 


E. O. Bergman of C. F. Braun & Company, 

Alhambra, Calif., opens the panel discussion 

on ASME Pressure Vessel Code. 

included, /eft to right: 

engineer, Philadelphia, Pa.; 


Yorks 


Okla.; 

chairman; 

Boiler and Insurance Company, 

Hartford, Conn.; 

& Pipe Works, Chicago, and G. 
Shadwick, Jr 

Charleston, W. Va. 


The panel 
Walter Samans, con- 
J. J. 
= W. Kellogg Company, New 

. Rowlins, Phillips Petroleum 
Mr. Bergman, 
. Korten, T he Hartford Steam 


F. S. G. Williams Taylor 


Union Carbide Chemicals 


working with the excessive well pres 


sures 

Another told of laboratory testing of 
high-pressure equipment. Demand for 
this equipment will increase as more wells 
are drilled deeper, according to this 
paper 

The concluding paper gave informa 
design of high-pressure 


Further 


tion on the 
flanges and gaskets was rec 
ported, increase in strength of materials 
and the assumption of higher permissible 
stresses facilitated the design of flanges 
capable of operating under pressure 

Refining. A paper was presented show 
ing results and procedures in cight years 
of operation of an inert gas-injection pro} 
ect in the Elk basin of northern Wyo 
ming. Gas was generated in an Elk basin 
plane built for that purpose after it was 
found residue gas would not provide 
adequate pressure maintenance 
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Corrosion was one of the principal 
problems encountered in using the flue 
gas. In the eight years, more than 2} bil 
lion cu ft of generated gas has been in- 
jected and this was only about 60 per cent 
of plant capacity. Requirements, and no 
inefhciency, kept the output this low, 
after many of the encountered problems 
were solved 

The use of gas turbines in refinery opera- 
tions was the topic of another paper 
Because of the nature of the gas turbine, 
there are arcas in which its use may not 
be practical. However, there are definite 
arcas in refinery operations where the use 
of gas turbines is a definite economic ad 
vantage. More and more of these areas 
will be defined in the next few years as 
the use of gas turbines increases 


Next Year in Denver 


The thirteenth annual Petroleum Me 
chanical Engineering Conference will be 
held in Denver, Colo., at the Cosmo 
politan Hotel, Sept. 21-24, 1958. ASME 
Rocky Mountain Section to be host 


Rice Memorial Scholarship 
Recipient Arrives in the U. S. 


Tue National Board of the Woman's 
Auxiliary to The American Society of 
Mechanical Engineers at their meeting in 
Philadelphia Pa., on May 1 approved 
the recommendation of the Calvin W 
Rice Scholarship Committee to give the 
award to Michel Khodr of Beirut, 
Lebanon. He was chosen from a list of 


candidates from Chile, Iraq, Norway, 
The Netherlands, and Lebanon sub 
mitted by The Institute of International 
Education of New York with which 
agency the committee functions in this 
arca of endeavor Mr Khodr ts 23 
vears old and was graduated in June from 
the American University in Beirut, 
Lebanon with an excellent record, having 
been in the upper ten of his class through 
out the entire four years. Through the 
Institute of International Education he 
has been granted a Tuition Scholarship 
by the University of Florida. He will 
take courses leading to an MS in Me 
chanical Engineering 

The Auxiliary Award ts $1500 for 
maintenance for a year of graduate 
study in the United States 


Availability List—1957 ASME Petroleum Mechanical Engineering Papers 


Tue papers in this list are available in sepa- 
rate copy form until July 1, 1958. Please 
order only by paper number; otherwise the 
order will be returned. Copies of these papers 

25 cents to members; §0 cents to nonmem- 
bers) may be obtained from the ASME Order 
Department, 29 West 39th Street, New York 
18, N.Y 


Paper No. Title and Author 


57—PET-1 Report on Strength of Welded 
Joints in Carbon Steel at Ele- 
vated Temperatures, by Special 
Task Group of the Petroleum 
and Chemical Panel of Joint 
ASTM-ASME Research Com- 
mittec 

§7--PET-2. Mechanical Seals for Nonlubri- 
cating Hydrocarbons, by A. L 
Decker 

57--PET-3 Scheduling Engineering Design 
A Vital Force in Refinery 
Operations, by H, T. Camp 
BELI 

57 Overstrain and Bursting 
Strength of Thick-Walled Cy! 
inders, by S. M. Jorncensen 


57 -PET-5 Report on Results Obtained by 
Use of Controlled Drill-Stem 
Torque in Field Operations, 
by S. C. Moors 


57 -PET-6 Stress Effects of Rotary Straight 
ening on Collapse Resistance 
of High-Strength Casing, by 
R. E. Zinkuam 


57.-PET-7 Appalachian Basin Air Drilling 
Three Years’ Experience 


and Results, by H. J. Maoner 


57-PET-8 Experimental Development 
Work with 15,000 PSI Well 
head Connections, by R © 
Brooks 

$7—-PET-9 An Investigation of Pressure 
Drop Through a Rorating 
Pipe, by Howarn 
E. C. Frren, and J. H. Bocas 
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57.-PET-10  Surface-Controlled Subsurface 
Safety Device for Offshore 
Locations, by L. M. Witnort 
and P_S. Sizer 

57. PET-11 Mobile and Fixed Platforms for 
Waters up to 600 Feet, by 
R. L. LeTourneat 

57. PET-12) Military Petroleum Logistics, 
by H. N. Darina 

57 PET-13 Modernization, by M. J. Paut 

57. PET-14 Two-Phase Concurrent Flow of 
Liquids and Air Through In- 
clined Pipe, by W. E. Baicuam, 
E. D. Housrein, and R. L 
HUNTINGTON 

57 PET-15 Supervisory Control of Gas Pipe 
lines, by F. V. Lone 

57 PET-16 Pressure Surges in Pipelines, by 
E. J. 

PET-17  Positive-Displacement Meter 
Proving Methods for Liquid 
Hydrocarbons, by M L 
Barnerr, Ja 

57 PET-18 Development and Ficld-Testing 
of Wire Line Retractable Rock 
Bits, by J. M. Camp, J. E 
Orxrvorr, and R. 

57. -PET-19 Torque Requirements for Rotary 
Shouldered Connections and 
Selection of Connections for 
Drill Collars, by A. P. Farr 

57 PET 20 The Economic Aspects of Com 
bustion Gas-Turbine Applica 
tion in the Refining Industry, 
by C. R. Apirz 

57 PET-21 Plastic Pipe in the Petroleum 
Industry, by G. C. 

57. PET-22 Automatic Production of Oil 
from Wellhead to Pipeline, by 
E. C. Youne 

57 PET-23 Design Considerations for 
AWHEM 15,000 PSI Flanges, 
by Roprert 

PET-24 Proven Concepts in Oil-Field 
Roller-Chain Drive Selection 
by R. A. Scnaxen and C. O 
SUNDBERG 


§7--PET-25 Control of 15,000 PSI Well 
Pressures, by C. A. Dun top 
and T. V. 

57. PET-26 Reduce Pressure Drilling, by 
R. A. Bono and G. S. Bor 
DREAUX 

57 PET-27 A Pressure Gradient Sheet for 
Rating Gas Pipelines, by J. R 
Henry 

57 PET-28 Enginecring Design, Testing, 
and Operation of the Gil 
sonite Solids Pipeline, by R. K 

57 PET-29 Development and Application 
High-Density Asphale Masti 
Coating, by L. N. Brown 

57 PET-30 Instrumentation and Controls, 
Centralia Water Flood 
IIlinois, by K. W. Fosrun 

57 PET-31) Application of Plastic Tape to 
122 Miles of 22-In. Diameter 
Natural Gas Pipeline, by 
N. E. 

57 PET-32) Requirements for Fabrication of 
Pressure Piping as Related to 
Service, by J. J. Muneny, 
C. R. H. S 
and D. 

57 PET-33 Improving Performance of Pack 
ing and Gaskets, by RK. H 
Kocn 

57 PET-34 Eight Years of Experience With 
Inert Gas Equipment, by G.O 
Hares, J. W. Kitmen, and 
H. T. 

57 -PET-35 Design of Anchor Flanges, by 
A. Det Buono and EL O 
Watunrs 

57 PET-36 Advances in Diesel-Electric Rig 
Design for Oil-Well Drilling, 
by B. H. 

57--PET-37 Multiple Parallel Sering Compl: 
tions, by J. R. Fresne 

57 PET-38 Designing Safe Installations for 
Inert Gas Machines, by C. H 


Evans 
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Dec. 1-6 
ASME Annual Meeting, Hotel Statler, New 
York, N. Y. 


March 2-6, 1958 
ASME Gas Turbine Power Conference and Ex- 
hibit, Shoreham Hotel, Washington, D. C 


March 16-22, 1958 

Nuclear Congress, International Amphitheater, 
Chicago, Ul. CASME is co-sponsor 

March 17-20, 1958 


ASME-ARS Joint Aviation Conference, 
Statler-Hilton, Dallas, Texas 


Hotel 


March 19-20, 1958 
ASME-AIEE Enginecring Management Con 


ference, Somerset Hotel, Boston, Mass. 


March 30-April 1, 1958 


ASME Wood Industries Conference, Syracuse 
University, Syracuse, N. Y 

April 1-3, 1958 

ASME Instruments and Regulators Confer 


ence, University of Delaware, Newark, Del 


April 9-10, 1958 


ASME Railroad 
( ke ve land Ohio 


Horel Statler, 


Contere nce, 


April 14-15, 1958 
ASME Plant Maintenance Conference, Penn- 
Sheraton Hotel, Pittsburgh, Pa 


April 14-17, 1958 
ASME Design Engineering Conference, Inter 
national Amphitheater, Chicago, III 


April 15-17, 1958 
ASME-AWS Metals Engineering Joint Con 


ference, Hotel Statler, St. Louis, Mo 


April 24-25, 1958 
ASME Management-SAM Conference, Hotel 
Statler, New York, N. Y 


May 18-22, 1958 
ASME Oil and Gas 
Exhibit, Bellevue-Serattord Hotel, Philadel 


phia, Pa 


Power Conference and 


June 11-14, 1958 
Third U. S. Congress of Theoretical and Ap 
plied Mechanics, Brown University, Provi 
dence, R. I ASMI 


isco sp 


June 15-19, 1958 
ASME Semi-Annual Meeting, Hotel Statler, 
Detroit, Mich 


Note’ Members wishing to prepare a paper 
for presentation at ASME national meetings or 
divisional conferences should secure a copy of 
Manual MS-4, ASME by writing 
ro the ASME Order Department, 29 West 39th 
Street, New York 18, N. Y., for which there is 
no charge providing you state that you are a 
member of 
see page 1081 


For Meetings of Other Socteties, 


1100 


Junior Forum 
(Comtinued from page 1093) 

6 Execute the solution 

Each engineer may modify the prob- 
lem approach to suit his own philosophy, 
but it is important that he identify the 
stages in his problem-solving procedure, 
and that he give explicit attention to 
each step. It is all too casy to treat the 
method of approaching a problem as one 
of the obvious things in life, to be taken 
for granted. However, every day we can 
see examples of problems poorly or 
inefficiently solved, or even worse of 
excellent solutions to nonexistent prob 
lems, simply because the engineer did not 
give careful attention to cach of the steps 
in the problem approach. Most engi 
neers tend to slight the carly stages of 
problem approach for the sake of the 
later ones, probably because our formal] 
education system puts much more empha- 
sis on evaluative techniques and on the 
mathematical mechanics of problem solu 
carly stages are 
Great industries, 


However, the 
extremely important 

such as the automotive and appliance 
industries, almost exist on their ability 
to recognize problems involving customer 
needs, usually before the customer recog- 
Once it is recognized, the 


t10ns 


nizes them 
problem is often simple to solve 


cultivate are a positive outlook, an open 
mind, constructive discontent, and self- 
confidence in his own ability 

For some reason we live in a highly 
conservative world where the first reac- 
tion vo a new idea is inevitably, ‘‘What's 
wrong with it?’ or “Why won't it 
work?.”’ If he is ever to make substan- 
tial creative contributions the engineer 
must learn to approach new ideas posi- 
tively, with the attitude of ‘‘What can I 
do with this t make it work?” or ‘‘What 
is good about this idea that I can use in 
another way?’’ Closely associated with 
the positive approach is the attitude of 
the open mind, or willingness to give 
new ideas adequate consideration and a 
fair try. If Fulton, Edison, and the 
Wright brothers had listened to others’ 
opinions of their great inventions, we 
would probably not have those inven- 
tions today. The world is not much less 
conservative today than it was in their 
time. It would pay today’s engineer to 
remember that if engineers were infallible 
interpreters of physical laws and effects 
we would need far fewer engineers—and 
that until we are this good we cannot 
afford to summarily close the door on any 
idea, be it proposed by ourselves or others. 

In the current and national 
atmosphere, it is clear that he who is not 


world 


The area of problem definition is frew.making progress is falling behind 


quently the most critical in the entire 
problem approach, since accurate and 
precise definition of the problem may 
make the solution nearly obvious, or at 
least will simplify the remaining work 
greatly. There are numerous examples 
in the past where inadequate or erroneous 
problem definition has led to excellent 
problem solutions, except that the prob 
lem as defined was not the problem that 
actually existed, and the problem solving 
effort was in vain 
Engineers seem to be 
reluctant to search for different methods 
of solving a problem. The natural 
tendency is to seize on the first method 
that comes to mind and looks fruitful, 


particularly 


and then to pursue this method to the 
bitter end regardless of rime, effort, or 
engineer to 
“more 


expense. It behooves the 
remember that there is always 
than one way to skin a cat,”’ even in the 
solution of analytical problems, and chat 
the first method thought up is not neces 
sarily the best or most economical 
Many excellent engineers will not even 
begin to evaluate a method of solution 
until they have found several alternate 
methods for comparison 
Engineering Attitudes. The 
with which an engineer approaches his 
job and its associated problems will have 
a tremendous influence on his success. A 
which he should 


attitude 


few of the attitudes 
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Consequently an attitude of constructive 
discontent is a highly desirable attribute 
The engineer must be convinced that 
there is always a better way, and he 
should take as a personal challenge the 
implication that any product or process 
has been completely optimized. A con- 
stant search for new and better products 
and ways of doing things is essential to 
our personal, business, national, and 
global well being 

Perhaps the most important and effec 
tive attitude that can be carried into 
engineering work is that of self-confidence 
in one's own ability. Most engineers do 
not realize their own potential abilities, 
primarily because they are afraid to com 
mit themselves to really difficule engi- 
necring problems. Fear of failure or mis 
takes is probably the main deterrent to 


overcome However, the young cngti 
necr should recognize mistakes as an 
None 


inevitable part of problem solving 
of our truly great contributions in science 
or engineering were made without the 
benefit of learning from past mistakes 

The Challenge. Twenty ago, 
many of our products of today were non- 
existent. Things like atomic bombs, 
electronic ovens, and guided missiles 
existed only in science fiction or had not 


years 


yet even been conceived in the mind. In 
the next 20 years, we can look forward 
to the development of many products 
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which we can visualize now, such as 
space satellites, gas-turbine automobiles, 
atomic powered ships and aircraft, and 
supersonic travel—perhaps interplane 
tary travel. The next 20 years will also 
undoubtedly see products of which we 


cannot even conceive at this time. One 
thing, however, is sure. The products of 
1957 will be developed and designed by 
the young engineer of 1957. It 1s the 
responsibility of cach of us to prepare 
himself to rise to this challenge 


Actions of the ASME Executive Committee 
At a Meeting at Headquarters, Sept. 6, 1957 


A mMeetineo of the Executive Committee 
of the Council of The American Socicty 
of Mechanical Engineers was held in the 
rooms of the Society on Sept. 6, 1957 
William F. Ryan, President ASME, pre 
sided Also present were FLL Bradley, 
C. E. Crede, A. C. Pasini, and V. Weaver 
Smith, of the Committee; J. N. Landis, 
president-nominee; R. B. Lea and 
Joseph Pope, directors; J. L. Kopf, 
treasurer; E. J. Kates, assistant treasurer; 
E. G. Bailey, past-president; George 
M. Muschamp, chairman, Organization 
Committee; T. A. Marshall, Jr., D. C 
A. Bosworth and W. E. Reaser, assist- 
ant secretaries; and Ernest Hartford, 
consultant 

The following actions taken by the 
Executive Committee are of general 
interest 

Dues of Members in Foreign Countries. 
The policy of the Society in respect to 
ducs of members in foreign countries, 
which has been in effect since Nov. 25, 
1945, was extended for another year 

Solar Energy Exhibit. Upon recom 
mendation of the Board on Technology 
the Executive Committee, by letter bal 
lot, authorized co-sponsorship in a solar 
energy exhibit at the Internationa! Trade 
Fair in Salonika, Greece, Sept. 1-28, 
1957, with the understanding that no cost 
to the Society is involved. The exhibit 
was prepared by John I. Yellott, chair 
man, ASME Solar Energy Application 
Committee, at the request of the Depart 
ment of Commerce as a part of the United 
States exhibits at the International Trade 
Fair and is being sponsored by the 
Association for Applied Solar Energy, of 
which Mr. Yellott is executive director 

Research Committee on Random Vibra- 
tion. On recommendation of the Applied 
Mechanics Division, Research Executive 
Committee, Board on Technology, and 
the Organization Committee, establish- 
ment was approved of an ASME Re 
search Committee on Random Vibration 
to make a theoretical and fundamental 
study of the field of random vibration, and 
to express the results of such research in a 
form which can be understood and applied 
by mechanical engineers versed in the 
field of applied mechanics. A custodian 
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fund for the new committee was estab 
lished in accordance with the Policy on 
Custodian Funds 

Custodian Funds. Approval was voted 
of establishment of custodian funds, in 
accordance with the Policy on Custodian 
Funds, for the Nuclear Engineering 
Division, for research projects on flow of 
bulk materials and on prevention of frac 
ture in metals, for Standardization Com 
mittee B31 on Code for Pressure Piping, 
and for the Wood Industries Division 

American Rocket Society. Members of 
the American Rocket Society were 
granted the privilege of purchasing at a 
discount of 20 per cent less than non 
member rate those publications of ASME 
which are sold to ASME members at a 
discount and to purchase ASME tech 
nical papers at the member rate, provided 
orders are placed by and the billings 
made to the American Rocket Society, 
and provided a reciprocal arrangement is 
adopted by ARS 

It was reported that the American 
Rocket Society has designated Robert 
Youngquist, Mem. ASME, their 
member on the ASME Board on Tech 
nology. E. W. Jacobson was appointed 
by the Executive Committee of the 
ASME Council as representative of the 
ASME Council on the Executive Com 
mittee of the American Rocket Socicty, 
without vote. (See Mecnanicat Enai 
NEERING, August, 1957, p. 820.) 

International Conference on Rubber, 
1959. The Secretary was authorized to 
execute a memorandum of agreement for 
the International Conference on Rubber 
1959, in Washington, D. C., to be spon 
sored jointly by the Division of Rubber 
Chemistry of the American Chemical 
Society, Committee D-11 of the American 
Society for Testing Materials, and the 
Rubber and Plastics Division, ASME, 
with the understanding that the Confer 
ence will be self-supporting 

Translation of Book on Water Hammer. 
On recommendation of the Board on 
Honors, translation of a book, Water 
Hammer,’ by Louis Bergeron, was 
approved The cost of the translation 
will be borne by the Freeman Fund 

Furnace Performance Factors. xtcn 


sion to Dec. 31, 1957, was reported of a 
co-operative agreement with the Bureau 
of Mines, U. S. Department of Interior, 
for research on the computation of adia- 
batic temperatures of pulverized coal 
flames and the correlation of furnace per- 
formance on the basis of these computa- 
tions. The ASME has contributed $2400 
to this project through its Research Com- 
mittee on Furnace Performance Factors 

Group Insurance. On Aug. 9, 1957, 
President Ryan appointed a committee 
consisting of E. J. Kates, chairman, V 
Weaver Smith, and G. B. Warren to 
investigate a suitable group disability 
and hospitalization insurance plan to 
cover the membership of ASME on an 
individual optional basis for presentation 
to the membership 

Universities Change Names. |i was 
noted that the name of the Colorado 
Agricultural and Mechanical College has 
been changed to Colorado State Univer 
sity, and that the name of the Oklahoma 
Agricultural and Mechanical College has 
been changed to Oklahoma State Uni 
versity 

ECPD Report. The formal report of the 
ASME representatives on Engineers’ 
Council for Professional Development for 
presentation at the ECPD Annual Meet 
ing, New York, N. Y., Oct. 24-25, 1957, 
was approved 

Personnel Service. William Reaser, 
assistant secretary, ASME, was appointed 
ASME representative on the Engineering 
Societies Personnel Service, Inc., to re 
place C. E, Davies 

Awards. On recommendation of the 
Board on Honors, the Executive Com- 
mittee of the ASME Council approved 
the following awards for 1957 

Pi Tau Sigma Gold Medal Award to 
Patrick Hill McDonald, Jr Assoc. Mem 
ASME, research associate professor of 
mechanical engineering, Enginecring De 
parement, North Carolina State College, 
Raleigh, N.C., “for outstanding achieve 
ment in mechanical engineering within 
ten years after graduation.” 

Blackall Machine Tool and Gage 
Award to B. T. Chao, nonmember, and 
Kenneth James Trigger, Mem. ASME, 
both professors of mechanical engineer 
ing, University of Illinois, Urbana, HL, 
for their paper, “Temperature Distribu 
tion at Tool-Chip and Tool-Work Inter 
face in Cutting Metal.”’ 

Arthur L. Williston Medal and Award 
to Walter Franz Logeman, Assoc. Mem., 
trainee, Newark District, Linde Com 
pany Division, Union Carbide Corpora 
tion, Newark, N J ; for his paper, 
Fostering a Spirit of Civic Service in an 
Engineering Curriculum."’ 

Charles T. Main Award to Joseph F 
Hunter, Assoc. Mem., structural engi 
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neer, North American Aviation, Colum 
bus, Ohio, for his paper, “A Critical 
Analysis of Student Sections of the 
National Engineering Socicties."’ 

Undergraduate Student Award to Wil 
liam Andrew Olsen, Jr., Assoc. Mem., 
design engineer, Sikorsky Aircraft Divi 
sion, United Aircraft Corp., Bridgeport, 
Conn., for his paper, Visual Scudy of 
Two-Dimensional Manifold Flow Me 
chanics.” 

Old Guard Prize to George Marvin 
Reynolds, Student Member, Milwaukee, 
Wis. (Northwestern University), for his 
paper, “Computer Control of Machine 
Tools.”’ 

The topic, ‘Student Development of 
Professional Attitudes and Ethics,’ was 
approved for the 1958 Charles T. Main 
Award 

Joint Awards. The following joint 
awards were noted 

John Fritz Medal, to John Robert 
Suman, New York, N.Y 

Guggenheim Medal, to Archur Emmons 
Raymond, Santa Monica, Calif 

Hoover Medal, to Scote Turner, New 
York, N.Y 

Elmer A. Sperry Medal, to H. L 
Hamilton, Los Altos, Calif.; Richard 
M. Dillworth, Hinsdale, and Eugene 
W. Kettering, Hinsdale, Ill., and their 
associates 

Appointments. Harold A. Johnson, 
Berkeley, Calif., was appointed Honor 
ary Vice-President to represent ASME at 
the Sixtieth Anniversary celebration of 
The Japan Society of Mechanical Engi 
neers, Tokyo, Oct. 12, 1957 

The following Presidential appoint 
ments were noted 

Tellers of Election of 1958 Officers 
W.H. Larkin, J. H. Lawrence, and T. R 
Olive 

Institute of the Aeronautical Sciences, 
National Naval Aviation Meeting din 
ner, Aug. 5, 1957, J. Calvin Brown 

Certificates of Awards. A certilicate of 
award was voted to John E. Lovely for 
outstanding leadership in the develop 
ment of codes and standards 

Certificates were also awarded to the 
following retiring chairmen of Sections 
and Subsections 

Arthur F. Weber, Jr., Akron, Ohio; 
Kalman Steiner, Baltimore, Md.; Francis 
R.O' Brien, Birmingham, Ala.; Dexter E 
Fearing, Chattanooga, Tenn.; James 
M. Fiske, Florida; E. M. Williams, 
Greenville; Gordon R. Hahn, Metro 
polican; Henry W. Page, Miami; J 
Dillard Jacobs, Nashville Subsection; 
Bernard A. Niemeier, Richmond Area 
Subsection; and R. M. Donaldson, 
Virginia 
Resolution of Appreciation. On June 21, 


1957, President Ryan installed the new 
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officers of the Hawati Section and, among 
other ceremonies, the following Resolu- 
tion of Appreciation to the Section was 
adopted by the members of the Executive 
Committee who were in attendance 

“On behalf of the Council and the 
entire membership of The American 
Society of Mechanical Engineers, the 


Executive Committee of the Council 
acknowledges with deep gratitude and 
sincere appreciation the hospitality and 
courtesy extended by the Hawaiian Sec 
tion to members of the Society, members 
of the Woman's Auxiliary, and their 
guests, during their stay in Hawaii in 
June, 1957."’ 


Actions of ASME Executive Committee 
At a Meeting at Headquarters, Oct. 4, 1957 


A meetine of the Executive Committec 
of the Council of The American Society of 
Mechanical Engineers was held at Society 
Headquarters, New York, N. Y., on Oct 
4, 1957. There were present: William F 
Ryan, president and chairman of the 
Committee; F. L. Bradley, A. C. Pasini, 
V. Weaver Smith of the Executive Com 
mittce; Joseph Pope and Harold C. R 
Carlson, directors; William H. Byrne, 
vice-president Region Il; E. G. Bailey, 
past-president; J. L. Kopf, treasurer, and 
E. J. Kates, assistant treasurer; C. E 
Davies, secretary; O. B. Schier, 2nd, 
deputy secretary; D. C. A. Bosworth, 
T. A. Marshall, Jr., and W. E. Reaser, 
assistant secretaries, and Ernest Hartford, 
consultant 

The following actions are of general 
interest 

Richard’s Memorial Award. On recom 
mendation of the Board on Honors 
it was voted to confer the Richard's Me 
morial Award for 1957 on Wayne ¢ 
Edmister, nonmember ASME, research 
engineer, California Research Corpora 
tion, Richmond, Calif. This award was 
established in 1938 by Pi Tau Sigma. It 
consists of a cash award and an engraved 
certificate and is granted to a mechanical 
engineer for outstanding achievement in 
mechanical engineering within 20 to 25 
years after graduation 

Roy V. Wright Lecturer. The Roy \ 
Wright Lecture scheduled for 1957 ASME 
Annual Meeting will be delivered by 
Governor Joseph B. Johnson of Vermont 
on “Engineers and Scientists in Civic, 
Public, and Political Life.”’ 

Topic for Annual Meeting. On Sunday 
evening, Dec. 1, 1957, at 8:00 p.m., 
Hotel Statler, New York, N. Y., the 
customary gathering of members of the 
Council, Boards, and Committees will 
be devoted to a discussion, of ‘Strength 
ening the ASME Programs in Research 
and Standardization." Members of the 
Society are urged to be present and take 
part in this discussion 

1957 RDC Recommendations, The Com 
mittee adopted statements and actions on 
recommendations of the 1957 Regional 
Delegates Conference, submitted to the 
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Council at the Semi-Annual Meeting, San 
Francisco, Calif., June 10, 1957 

Certificates of Award. Certificates of 
award were granted to W. W. Gilbert 
and W. C. Beatty, retiring chairmen of 
the Detroit and the Canton-Alliance 
Massillon Sections, respectively, also 
J. C. Willsey, Fort Wayne; and L. F 
Deming, Washington, D.C. Certificates 
of Award were granted to the follow 
ing chairmen of ASME Professional 
Divisions: Applied Mechanics, Miklos 
Hetenyi; Aviation, F. T. Harrington; 
Fuels, E. C. Miller; Gas Turbine Power, 
F. L. Schwartz; Heat Transfer, G. M 
Dusinberre; Hydraulic, H. L. Ross; 
Instruments and Regulators, J. A. Hrones; 
Lubrication, O. C. Bridgeman; Machine 
Design, G. F. Habach; Management, 
FW. Hornbruch, Jr.; Materials Han 
dling, Jervis C. Webb; Metals Engineer 
ing, J. O. Smith; Nuclear Engineering, 
B. R. Prentice; Power, Herbert Estrada; 
Process Industries, J. B. Chamberlain; 
Production Engineering, H. S. Sizer; 
Railroad, F. K. Mitchell; Rubber and 
Plastics, F. J. Wehmer; Textile Engineer 
ing, H. W. Ball; Wood Industries, L. A 
Patronsky 

Appointment. |t was announced that 
the President appointed James H. Sams 
to attend the annual meeting, October 
31 to November 2, 1957, of the National 
Council of State Boards of Engineering 
Examiners 

Research Agreement. On recommen 
dation of the Research Committee ap 
proval was voted of an agreement for the 
Battelle Memorial Institute to conduct a 
one-year investigation on Corrosion and 
Deposits from Combustion Gases under 
auspices of the ASME Research Commit- 
tee on Corrosion and Deposits from Com- 
bustion Gases 

American Power Conference. On the 
recommendation of the Board on Tech- 
nology, as a result of negotiations with 
officers of the American Power Confer 
ence, a plan was approved for more active 
participation of ASME (and AIEE), at 
the National level, in the American 
Power Conference. The plan provides 
that a representative from the National 


office of the Society shall serve as the 
Society's National Representative, that 
the Local Section be represented by its 


chairman, and that one or more Society 
representatives serve on the program 
committee 


Engineering Societiog Personnel Serviee, Ine. 


Ageney 


Twese items are from information furnished 
by the Engineering Societies Personnel Serv- 
Inc., in co-operation with the national 


ice, 
societies of Civil, Electrical, Mechanical, and 
Mining and Metallurgical Engineers. This 


Service is available to all engineers, members 
or nonmembers, and is operated on a nonprofit 
basis. 

In applying for positions advertised by the 
Service, the applicant agrees, if actually placed 
in a position through the Service as a result of 
an advertisement, to pay a placement fee 
accordance with the rates as listed by 
Service. These rates have been established 


the 


Chicago 


New York 
84 East Randolp) St 


8 West 40th St 


Men Available’ 


Co-ordinator, BSME; 28; 


Production-Sales 
three years produc 


three years sales engineering 
tion trouble shooting, product design, methods 
analysis, equipment justification, departmental 
co-ordination, materials handling all as a part of 


an integrated program, sales service Prefers 
Kast, Midwest, Northwest ME 446 
Engineering Manager, BSME; 35, ten years’ 


engineering management experience 
weapon systems projects directed 
technical planning, supervised financial analysis 
and contractual performance, supervised project 
managers. Prefers northeast U S. ME 447 


diversified 
co-ordinated 


Mechanical Engineer, BSME,; 31; six years’ 
experience in wind-tunnel design, plant design, 
and administrations Familiar with large com 


pressor drive system, cooling systems, instrumen 
tations. Supervised small groups Interest not 
limited to wind-tunnel work. Prefers Northeast 
quarter of U.S. ME-448 


Production Engineer, BSME, 20, two years 


machine shop production engineering, three years 
heavy construction and plant Zi of steam 
electric power plants Prefers New York metro 
politan area ME-449 

Mechanical Project Engineer, BME, 42 
eight years field engineering two years’ test 
and development experience in diesel electric 


development 
systems 
controls 
150-9356 


Familiar with application 
maintenance of engines, auxiliary 
qnochasila al and electrical drives, and 
Anywhere in continental U S. ME 


Detroit 


Chief Engineer, equivalent 
years in the metalworking industry 
and building of special production machinery 
Main interest for last eight years die casting of 
aluminum, zinc, lead, and brass Prefers Detroit 
area ME.451-0362- Detroit 


Sales Engineer or Manager, BI! 47, ten years 
in power plant field including seven years selling 
high-pressure boilers and related equipment in 
southwestern Michigan and western Ohio Eight 
een months in materials handling field with 
overhead conveyers and towveyers Will relo 
cate Prefers Detroit area ME.-452. Detroit 


Plant Management, BSChE; 41; 14 years’ ex 
perience in management problems in engineering 
maintenance, and power. Good experience in 
economic and organizational studies, plant layout, 
design, and operation Fine cost as power super 
intendent Prefers Midwest ME 453. Detroit 


Administration Engineer, BSME; 38; regis 
tered Broad experience in design, industrial 
and power plant engineering, and maintenance 
including plywood, lumber, and woodworking and 
metalworking fields Prefers West Coast ik 
154.490 San Francisco 


BSME,; 344 17 
in design 


All men listed hold some form of ASME mem 
bership 
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order to maintain an efficient nonprofit per- 
sonnel service and are available upon request 
This also applies to registrant members whose 
availability notices appear in these columns 
Apply by letter, addressed to the key number 
indicated, and mail to the New York office 

When making application for a position 
include six cents in stamps for forwarding ap- 
plication to the employer and for returning 
when necessary. A weekly bulletin of engi- 
neering positions open is available at a sub- 
scription of $3.50 per quarter or $12 per annum 
for members, $4.50 per quarter for nonmembers, 
payable in advance 


San Francisco 
57 Post 


Detroit 
100 


Ave 


Fuel Engineer, BSME,; 55; over 30 years’ ex- 
perience in coal utilization. Ten years with fuel 
and power consulting engineers in charge of all 
field investigations and report writing Twenty 
years with large coal producer as fuel engineer 
Prefers East; will relocate ME-455 


Creative Engineer Dynamic Management 
Material, 28, BME MSE Business. Four 
years refinery planning, design, development, two 
years testing motorized equipment; one year 
each, part-time teaching and technical writing 
Presently supervisory ME 456 

Engineering Management, MS, 51; 12 years 


in engineering management and consulting in 
chemical and nuclear aircraft gas turbine propul 
sion including major technical and management 
responsibilities in research, development, and de 
sign. Also instructing in mechanical engineering 
Location open. ME-458 


Vice-President, Manufacturing, or General 
Meange, BSME; 41, 16 years’ diversified manu 
turing and consulting experience including 
— level management for both single and multi 
plant operations Experience includes sheet 
metal fabrication machining and assembly 
process. Location open ME 454 


Engineer Executive, BS, 54 Registered engi 
neer, seeks challenging managerial position 
agement of construction programs, building 
maintenance, plant engineer, real estate, man 
agement, industrial piping background Exten 
sive training and experience in management 
Available March, 1958 Prefers South ME 
160. 

Liaison Engineer, BSME, 32, single; five years 
aviation industry RD, field service Seeks re 
sponsible position as engineering representative 
(liaison, field service, sales) with company of 
international scope Fluent German Will re 
locate, travel Prefers U.S. of Europe ME 


BSME,; 21; June, 
and 


area 


Engineer or Instructor, 
1957, graduate of the Cooper Union 
months experience in jet aircraft, testing 
ME 462 


Plant or Production Manager, BSME, MS pro 
duction management, 42; ten years plant, pro 
duction, and engineering management; success 
with A-| U. S| manufacturer Desires to prove 
ability in a new environment Prefers North 
America’ ME 464 


Chief Engineer, BSME, MS 
ChE, 49, 25 years chief engineer 
director, including design, construction, mainte 
nance, power, development, quality control, cus 
tomer liaison Pulp, paper, similar industries 


Registered ME 464 4501 Detroit 


Works Manager, BSMI, 44, six years’ experi 
ence in production and manufacturing as engi 


equivalent in 
and technical 


neering manager, works manager, general man 
ager, five years in research Licensed PME. Pa 
Prefers northern half U ME-465 


Plant Engineer—Construction, BSME, 52, en 
gineering executive, managing capacity, 20 years’ 
experience in all phases of plant engineering and 
construction, excellent health, relocation no prob 
ler Prefers, S., except New York metropoli 
tan area ME. 466-835-Chicago 


Development and Research, 27; 
years’ engineering experience, one and a half 
years project engineering, schedule, specifications 
test, haison on ordnance components, two years 


five 


application engineer, air and temperatures, con 
tact with client and engineering, one and a half 
years’ test, installations, assembly, repair of me 
chanical Prefers northern 


equipment 
ME.467-555 San Francisco 


Positions Available 


Research and Development Engineer, mechani 
cal graduate, two to five years’ product research 
and development experience on small mechanical 
parts in ferrous and nonferrous fields $7206 


$8400 Conn W.5448 
Department Head, newly created department 
of mechanical engineering, preferably PhD but 


MS in mechanical engineering 
Must have both industrial and educational ex 
perience. $8000 $0500) West. W 53015 


Works Manager, manufacturer of heavy stamp 
ings, 58 47, engineering of business administra 
tion degree, background of general administration 
in metalworking industry, to take charge of oper 
ating two plants, taking over purchasing, engi 
neering, and sales Company operates two well 
equipped plants with presses up to 850 tons and 
rust 


will consider an 


with auxiliary equipment for welding 
proofing, and finishing Medium = five figure 
salary, plus 


ae sharing bonus, fringe 


benefits. Midwest 


Design Engineers, experienced in the selection 
and design of heat transfer equipment for a 
manufacturer of tubular heat exchangers for oil re 
fineries, chemical plants, and ste power plants, 
particularly active in the boiler feedwater heater 
evaporator, and surface-condenser field Salaries 
epen, Pao 5405 


Engineer, 26 41, mechanical or chemical engi 
neering degree, gr sate work desirable, three to 
six years’ experience in the oil or chemical indus 
the field of either project 


try Kixperience in 
engineering, process design, of process and opera 
tions trouble-shooting, should be generally 


familiar with the design, construction, and opera 
units 


tion of oil refinery or chemical plant 
Start, $7500. New York, NV W 5410 
Production Superintendent, 0 45, preferably 


ME degree not essential but 


degree 
mechanical aptitudes, to co 


have high 


college 
should 


ordinate all operations and supervise approxi 
mately 40 employees on night shift of a plant 
which extrudes and laminates plastics Knowl 


edge of, or experience in, the plastics field desira 
ble but not essential. Prefer man with some ex 
perience in supervision of others in an industrial 


situation Job will require ing “on the 
floor Start, 86000 $7200 VY. suburban 
area W 5411 


Director of Research and Engineering Depart- 
ments, 55 of over, extensive experience in the 
steam power plant field) Good background in 
the design of st n power plant equipment and 
the administrative and managerial ability to give 
effective direction to engineering activities de 
sired Particularly important responsibility will 
involve spearheading research and devadopment 
of new products. $12,000 $14,000 Kastern 
Pa. W-5414 


Industrial Engineer, over 45, management, in 
dustrial-engineering, and production experience 
to make surveys, analyze operating conditions 
and prepare reports covering basic industries 
Far Kast V-5A22 


Product Engineer, mechanical or electrical 
graduate, at least five years’ design, develop 
ment, and product engineering expernence covet 
ing mechanical aspects of electric drills, screw 
drivers sanders ete 810,000 Com 
pany pays placement fee Ohio. W 5424 


Plant Superintendent, engineering of industrial 
management degree preferred, experience on 
executive administrative level in the plastic 


insulated wire and cable manufacturing field 
Will be responsible for all manufacturing, ship 
ping, and receiving operations Will direct ac 
tivities of trafle manager production manager 
ete Start $8000 810, 000 New lingland W 


Director, Research and Development, to 4% 
advanced degrees in mechanical engineering of 
metallurgy, special knowledge in some of the 
following fields: thermodynamics, nuclear phys 
ics, power plant design, marine engineering ix 
perience should include some years of high level 


1103 


i 
| 
4 
‘ 
AN 


responsibility in direction of engineers and scien experience in selecting and writing specifications 
tists in research in afore mentioned activities for petroleum heaters or furnaces, minimum of 


5,000, depending on background, ex five years’ additional experience in allied fields of 
perience, and executive capacity New York mechanical equipment, for selecting and writing 

ASI specifications for petroleum heaters or furnaces 


80000 Western Pa W 5456 


Manufacturing Executive, to about 48, gradu 


ate mechanical, preferably advanced degree, ex Mechanical Design Engineer, for general 
perience up through shops to top-executive re mechanical design such as gearings, bearings 
sponsibility, for engineering and production in clutches, shafting, and mechanisms, minimum of 


uch fields as shipbuilding, railroad equipme three years designing of mechanical equipment 


heavy trucks and tanks, heavy ordnance mechanics, and machinery $5100 Western 

heavy machinery $45,000 Headquarter Pa W -5457 (a) 

York; but must be willing to spend adequate 

time among plants in several states. W-5432 Instructor, Mechanical-Engineering Depart- 
ment, to handle machine design as well as courses 


Industrial Advertising Assistant Manager, to in heat Master's degree required, registered 
about 40, either ME. plus advertising training. or PE and experience Possibility of becoming head 


HA, plus some technical trainmg, for large manu of mechanical engineering department To $6800 

facturer of heavy prime equipment Kaxperi depending upon experience and rank, for nine 

ence should include basic knowledge of graph months Midwest W-5458 

art knowledge of technical media, preparation 

ef manuals and sales literature, ete 12 000 Senior Engineer, Development Department, 
graduate chemical or mechanical, over ten years 


$14,000 New York, N Y W 5444 


experi e and capable of analyzing a project, 
Operations Research Engineer, KSME, HSIE calculating experimental test facilities, engineer 
including etatistic three years’ experience in the ing design and construction of test facilities on 


perations research; five years problems involving heat transfer, gas to liquid 
erience in standards contact, understanding of control systems, etc 


techniques of 
industrial engineering 


production control, met is, industrial statis Must be strong in chemical engineering thermo 
tie and linear programming Will develop dynamics, fluid flow, heat and mass transfer 
crentific operating practices, apply techniques to vapor liquid equilibria of multicomponent sys 
manufacturing operations, develop and apply tems, et« $0000 $12,000, Pa. W-5400 

” et ete 600) $9700 
Engineers. (a) lingineering analyst, MS (ME) 

about five year experience Should have a 

Engineers a) Power station superintendent working knowledge pplied math and the basi« 
10 55. mechanical or electrical graduate, mini wiences and preferably some digital computer ex 
mum of 20 year experience for central station penience $8000 BSO0O0 (b) Engineering mathe 
upervision, operation, and maintenance Trvcle matician, at least BS in math and some IBM 
pendent utility located central south Lead ad (1)0-computer programming experience on scien 
ministration of modern, large steam electric gen tiie and engineering caleulations  $7000-$7500 
eration station slary open, excellent benefit Western N | 45 
program hb) Assistant station superintendent 
17 15%. mechanical of electrical graduate. mini Project Engineer, mechanical graduate, at 
mum of 12 year experience in central station least five years’ design, development, and project 
upervision, operation, and maintenance Ad engineering experience covering complex mecha 
ministrative ability and experience required to as nisms and electromechanical device ‘ $8000 
ume responsibility under direction of super $10,000, Vicinity, Boston, Ma W-5466 
tntendent Independent utility location central Project Engineer, graduate mechanical, mini 
outh alary open, excellent « “4 benefit mum of five years mechanical engineering exper: 
program c) Operating engineers, 32°45, me ence in project plant engineering. Capable of 
chanical or electrical graduate or equivalent handling basic designs, installation of piping 


ability to test and start new Steam power stations ting. air conditioning, electric circuits, and 


uw pecial projects Kaperience must include structures for company manufacturing extruded 

high pressure steam generating equipment Ma rubber products. $9000 Mass W.5460 

rine experience not suitable Salary open, liberal 

employee benefit’ program Central south “ Design Engineer, graduate mechanical, from 

458 eight to ten years’ experience on the mecha al 

design of movable bridges of all types Should 

Piant Engineer, at least five years installation know motion and stress analysis; experience in 

snd «operating experience covering large air heavy machinery would be acceptable $8000 

conditioning and refrigeration equipment and $0000 New York. N YY. W-5479 


controls $10,000 Midwest W 5444 


A tant Power Superintendent, about 40, 
Manager, client and professional relations graduate engineer, some experience in construc- 
business administration of engineering degree, at tion, operation, or maintenance of power equip 


least five years’ office management experience ment for pulp and paper industry Salary open 
including public relations with consulting-eng! Pa. W-5482 

neering firm or large construction organization 
$0000-811,000, Calif W 54455 


Plant Manager, 40 50, mechanical engineering 
training, at least ten years’ supervisory experi 


Mechanical Equipment-Specification Engineer, ence in job-shop precision-specialty fields cover 
tical, two to three years’ special ing tooling, production, estimating, product, and 


uraduate mec 


Candidates for Membership and Traneter in ASME 


es listed Youur, Kennetrn W., North Little Rock 


od 


Tue application of each of the candidat 
below is to be voted on after Nov. 25, If pro 
vided no objection thereto is made before that California 
date and provided satisfactory replies have been 
received from the required number of references Dennis, Dwiecnr lL, Canoga Park 
Any member who has either comments of objec Romer EF, San Franciseo 
tions should write to the Secretary of The Ameri CGnoan, Joun B, San Francisco 
can Society of Mechanical Engineers immediately Hacorrr, Paurt E., San Jose 
Haurr, H., San Diego 
Keer, R., Reseda 
@ Krause, Rowerr P., San Diego 
New Applications and McMacken, Donaro C., San Fr 
ra Perkins, CLarence A, Anaheim 
e T nsfers C , Stanford 


® Sannour, Davin M Orinda 


neice 


Tuomas, Jack La Jolla 
Alabama Wasson, James , Alameda 
Wono, Henry P , San Francisco 
Hons, Kuenneru Mobile 
KivenparKk, Eowtn L., Mobile 
Colorado 
Arizona Arvin R., Denver 


Mitten, K., Denver 


Fastin, Grew Phoenix 
Hormann, D, Phoenix 


@ Ream, Josera Je, Phoenix Connecticut 
Banke, Witttam T Plantaville 
Arkansas Corminr, Georoe G., Stratford 
Coars, Joun G., Je, Pine Bluff I. James, Southbury 
Sranoo, Sreruun F., Arkadelphia Puta, Georoce J, Trumbull 
Inisn, Joun Norwich 
@ Transfer to Member or Affiliate Weasn, Rowerr H., Danbury 
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sales-application engineering $12,000 $15,000 
plus N. J. 


Engineers a) Plant industrial engineers, to 
develop and administer the plant's programs for 
the control and reduction of elements of plant 
manufacturing cost $6000- $10,560 b) Chief 
wage incentive administrator to establish and ad 
minister wage incentive programs for all manu 
facturing operations $6000-$10,560 Proj 
ect engineers, production-engineering division 
all round mechanical background of experience 
on automatic and semi automatic machinery used 
for volume production of a precision article 
Kate range open Pa. W-5485 


Chief Engineer, 4045, mechanical graduate 
at least five years’ supervisory product-design 
experience covering high-speed stampings, pres 
sure-die castings, metal fabrication, and assembly 
of hardware and similar items. $12,000-$15,000 
N. J. W-5488 


Engineers. a) Project manager North 
Africa. (b) Assistant project manager. Turkey 
Applicants should have following qualifications 
Degree and registration in architectural, civil 
mechanical, or electrical engineering five or 
more years specialized engineering or architec 
tural planning; and five or more years’ manage 
rial experience in architecture or engineering 
thorough knowledge of economical construction 
methods; complete familiarity with all phases of 
engineering and management; complete familiar 
ity with U.S Air Force construction programs 
and methods, et« Salaries open. At least a 
one-year contract V-5494 


Director, Research and Development Depart- 
ment, 55 50, responsi to president-engi 
neering, for ministration of a decentralized 
engineering re h and development depart 
ment of about 120 employees, which operates in 
the general areas of theoretical and applied me 
chanics, mechanical engineering, and engineering 
physics Considerable emphasis on development 
of complex, high-speed mechanisms, and auto 
matic machinery as well as in specialties such as 
‘tress analysis, heat transfer, thermodynamics 
and internal ballistics. Some ordnance R&D ex 


perience highly desirable Projects range from 
analytical study programs through design, proto 
type construction, and test Duties include 


long range planning, program, promotion, and 
direction. To $20,000) W-5496 


Chief Engineer, Mii, to 50; 15 years’ experi 
ence in design, development, and supervisory 
work, know paper-converting machinery-—pack 


aging machinery Will do design development 
also sales contacts and survey paper bag machin 
ery and converting equipment Responsible 


for engineering department of about eight 
Small town of 2000; some travel. To $15,000 
iimployer will negotiate the fee Wis. C-6472 


Project Designer, ME or ChE, to 35, five to ten 
years’ experience on refinery, chemical, or petro 
chemical process plants and system designs (com 
puting, sizing equipment selection, specifications 
layout) from flow chart, no board drafting. Po 
tentiality for chemical engineer for an established 
medium-sized engineering and construction firm 
To $9600. San Francisco, S-3166 


Delaware 
@ PRaKson, Stoney G., Newark 


District of Columbia 

@ Betsuem, Ronerr O., Washington 
Benjamin F., Washington 
Yu, Pune, Washington 


Florida 


Harrison, Karte Pensacola 
RANDOLPH, Rowerr E., Keystone Heights 
Reormrer, Georce R , Ir, Jacksonville 


Georgia 
BARNARD, Jr, Atlanta 
Roperrs, Cuartes P, Atlanta 


Illinois 


James E , Bloomington 
Bucuer, Ricuarp Normal 
Dunnino, Exnest L , Carbondale 
@ Facan, Waiter, Chicago 
Gunpersen, Gorrren , Chicago 
Henoer, Mark F., Danville 
KINDERNAY, James R., Chicago 
LiesermMan, Davin A., Glenview 
Merton, Rocer W., Waukegan 

Mucer, R., Bloomington 
Chicago 
Noste, Davin H., Park Forest 

Paccuerr, Georce L , Madison 
Rov Orland Park 
@ Vaesunny, Manesu C., Chicago 
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rugged blow-off valves 
for high pressure boilers 


HARD-SEAT—SEATLESS COMBINATION 


@ For boilers up to 1500 psi, this Yarway Unit 
Tandem Blow-Off Valve offers the maximum in 
dependable service. A one-piece forged steel block 
serves as the common body for the Yarway Stellite 
Hard-seat blowing valve and the Yarway Seatless 
sealing valve. All interconnecting flanges, bolts and 
gaskets are eliminated. The Unit Tandem at right is 
sectioned through Seatless Valve to show balanced 
sliding plunger in open position and free flow. 


HARD-SEAT—HARD-SEAT COMBINATION 


® For boilers to 2500 psi, this is the valve to use— 
Yarway’s Unit Tandem Hard-seat—Hard-seat com- 
bination. Disc has welded-in stellite facing and inlet 
nozzle has integral welded-in heavy stellite seat, 
providing smooth, hard-wearing surface. 


OVER 4 OUT OF 5 
HIGH PRESSURE PLANTS 
USE YARWAY BLOW-OFF VALVES 


Write for Yarway Catalog B-434 


YARNALL-WARING COMPANY 
108 Mermaid Ave., Philadelphia 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 


BLOW-OFF VALVES 
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Zizie, Cuances P., Chicago Heights 


Indiana 


Dunk, Attan C., Lafayette 
Kimunas, V, Fort Wayne 
Youns, Joun L., Indianapolis 


Kansas 


DeCamr, Prairie Village 


Kentucky 


Wittam J, Louisville 
Lovisiana 
Beowne, Joun Je, Monroe 


Cantemnuny, Jack, Baton Kouge 
Konner, W , Baton Rouge 
Tatmacu, New Orleans 


Maryland 


Lavale 
@ Matacn, Kenneru Baltimore 


Joun, Baltimore 
Ko H., Baltimore 
Sanpews, Martin, Baltimore 


Bethesda 
Baltimore 


Wutstam 
Seirznas, J 


Massachusetts 


Kiwee, Lynn W, Lyon 

Kenner Pitehburg 
Peeeman, Boston 
MeLavoutin, Dorchester 
Cant R., Worcester 
Cortin W , Egypt 


Vanoas, F Brookline 
Michigan 
Joseru A, Detroit 


Bostwick, Wittam Pleasant Ridge 
Stuast W Ann Arbor 

@ Stexmann, J, Detroit 
Wantess, James W Detroit 


Minnesota 
Beanvon, Dennis J, Grand Rapids 
Keoon, Lestewe St Paul 


Missouri 


© Geowaian, Joun Kirkwood 
Avuerin, Kansas City 
Weioutr, L., Kansas City 


New Jersey 


BAUMANN, Newson Woodstown 
Weenue K., Tenafly 
Heatey, Josern Bloomfield 
Davin Newark 
Keinn Keven W Trenton 
Simonet, Elizabeth 


0 ituarieg 


Raymond Baker (1890 1956), chief engineer, 
Horn and Hardart Baking Co, Philadelphia, Pa, 
died Dee 10, 1056 Korn, Conshohocken, Pa, 
Oet 20, 1800 Parents, Samuel Allen and Mary 
Ann Baker Education, ME, Drexel Institute, 
Married Anna Fleming Mem 
ASME, 1052 Held patents for automatic food 
and liquid dispensing machines, and automatic 
money collectors and changers, all assigned to 
Horn and Hardart Survived by his widow; a 
daughter, Mre John Ro Hamilton, and a son, 
Raymond Baker, Jacksonville, Pla 


Vincent Edward Baveita (1916-19577), whose 
death recently was made known to the Society, 
had been « design engineer, Norden Ketay Corp 
White Plains, NY Born, Brooklyn, N.Y 


Oct 15, 1016 Kdueation, ME, Pratt Institute, 
1040 Assoc. Mem. ASME, 1045; Mem. ASME 
1053 


George A. Brust (1913-1957), supervisor of 


tool engineers, AC Spark Plug, Division of 
General Motors Corp., died June 4, 1957. Born, 
Milwaukee Wis April 12 1013 Parents 


Angelo and Helen Brust Education, BS, Uni 
versity of Wisconsin, 1058 Married Theodora 
Collins; three children, Victor Evon, George A., 
Ir , and Michael Theodore Brust Mem. ASME, 
1045. Survived by his widow and three sons 


Charles Harris Chase (1870-1957), professor 


emeritus, Tufts College, Medford, Mass, died 
July 8, 1957. Born, Stoneham, Mass, Feb 11, 
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Swaowa, Joun U., Roselle 

Donato Merchantville 
Witwer, levine, Cranford 

Younes, Greouce Pennsauken 


New Mexico 


Kinney, Albuquerque 


New York 


, Glen Cove 
Anperson, RaymMonp , Jamestown 
Beorny, Joun O., Halesite, L. I 
CHAMBERLAIN, CARLTON Olean 
Corn, W., Williamsville 
Howarp Troy 
Derwyterx, Joun M., Ju., Schenectady 
Kicnarp E., Syracuse 

Piren, E., Rochester 
Posten Proc, Ricnarp W., Burnt Hills 
Puomm, A., Tonawanda 

Gonzarcez, Binghamton 
Gaeoory, New York 

Hasson, Henry A., New York 
Kakwerz, FE, Je, Schenectady 
Kowarp M_, Wappingers Falls 
Kean, B., Je, Potsdam 
Keause, Ievin, Bronx 

Wuttam R., No Tonawanda 
Davin S., Hamburg 

Parist, M., Mineola 

Pouiack, Schenectady 

@ Suarvex, W., New York 

R., New York 

Tesxe, James H, Ballston Lake 

@ J, Je, Syracuse 
Schenectady 


Ohio 

Warren 
Cane, Tuomas F , Lakewood 

Datron, Joun H., Portsmouth 
Kesxine, Romerr Warren 

H., Columbus 
Forp, Lours R., Gallipolis 
Koen, Tuomas Parma 

@ Kovacm, Vicror P., Cleveland Heights 
McManon, Zanesville 
Mittex, Joun A, Coshocton 

Nessirr, Mason W , Bedford 
Niewows, G , Cuyahoga Falls 
@ M , Cincinnati 
W., Je, Cincinnati 
Weun, Jack Columbus 


Oklahoma 


Tomiinson, Georce A, Je, Tulsa 
Pennsylvania 

Baker, H, Erie 

Beown, James, Murrysville 


Forman, R., Philadelphia 
Ino.is, Drexel Hill 
Watrer S., Philadelphia 
@ Kistnex, C., Je, Philadelphia 


Education, SB( EE), Massachusetts Insti 
Technology, 1892 Married Annie C 
children, Barbara Winslow, Donald 
Clinton, Elizabeth Collamore Mem ASME, 
1902. Held patents on needling machines, and 
designed various heating and ventilating installa 
tions Contributed several short articles to 
technical magazines Served the Society as a 
member and chairman of the Executive Com 
mittee of the Boston Section and for several years 
was honorary chairman of the Student Section at 
Tufts College He served the community as a 
trustee and chairman of the Stoneham Public 
Library 


1870 
tute of 
Hatch, 1901 


Joel Eimer Crouch (1899-1957), associate pro 
fessor of industrial management, Stevens Insti 
tute of Technology, Hoboken, N. J , died Aug 15 
1057 Born, Jacksonville, Dec 3, 1800 
Parents, Elmer Lorenzo and Mary Joella (Haw 
kins) Crouch Education, BS, Illinois College, 
1920; BS(CE), Vale University, 1025; MS(IE) 
Pennsylvania State College Married 
Jessie Froude Davie, 1925; two children, Joel 
Elmer, Jr, and Mary Jane Mem. ASME, 1948 
Held patents among which is a navigational de 
vice. Published articles on the design, develop 
ment, and construction of the icosahedral map 


Sydney Lennon Dewey (1908-1957), assistant 
to production engineering manager, Ryan Aero 
nautical Co , San Diego, Calif, died July 13, 1957 
Born, Dowagiac, Mich, Oct 15, 1908 Educa 
tion, Spartan School of Aeronautics, 1930; one 
year of study at Princeton University Married 
Allene P Jolles, 1935 Mem ASME, 1053 A 
specialist in shaping and fabrication of tubing, 
Mr. Dewey held six patents and was coinventor 
of the Dewey tube-shaping process. Survived by 
his widow 


Johannes Peter Hansen (1894 1957), develop- 
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Moret, Bernarv, Swarthmore 
NaTALe, Raven B, Pittsburgh 

Cuaries Philadelphia 
W., Bryn Mawr 


Tuomas H., Erie 
@ Gienn E., Meadville 
Wuire, Joun J., Flourtown 


Rhode Island 


@ Hacist, Warren M., Kingston 


Tennessee 


@ Fawact, Jean P., Old Hickory 
Ferricno, Frank J, Tullahoma 
Movers, Joun C , Cak Ridge 
Pearson, Kirk © , Oak Ridge 

Pyne, James A, Je, Chattanooga 

Donacp W., Oak Ridge 
@ Swirn, Lester W , Chattanooga 


Texas 

ANDERSON, CLIFFORD E., Houston 
Raymonp O., Houston 
Brown, M_, Dallas 

Firsteav, Cuarces G., Houston 
Gonpran, Gustave A., Bellaire 
Rick, Witttam M., Houston 


Utah 


Bovo, Wiuttam Salt Lake City 


Virginia 
Marcus I 
Witttams, James G., Jr 


Alexandria 
Richmond 


Washington 


@ Joun R , Richland 


West Virginia 
Brown, Gorpon D 
Hamitton, James F , 


South Charleston 
Morgantown 


@ SLonNeGER, Rosert D, Morgantown 
Wisconsin 

Henpemksen, Avpam Milwaukee 
Newton, W., La Crosse 

Peruxsvorr, J, Milwaukee 
Timuckn, Wescny Beloit 

Foreign 

Boum, Josern J, Berlin, Germany 


FLemine, Josern A, Valleyfield, P QO, Canada 
Forses, Dovertas Honolulu, T H 
Heenan, Artnur H., St. Marys, N. S| W 


Australia 
@ Fernanv, Montreal, 
Lunes, Yuno Sum, Hong Kong, China 
Maratx, CLaupio P., Madrid, Spain 
Puetan, Pauw F., Peterboro, Canada 
SARAVANAMUTTOO, Malton, Ont 

Canada 
Vares, Josern Jr, 


Canada 
Canada 


Toronto, Ont 


ment engineer, Instrument Development Labora 


tory, Inc, Attleboro, Mass, died July 22, 1957 
Born, Rheydt, Germany, Sept. 5, 1804 Parents 
Johannes P. and Maria (Jensen) Hansen. Educa 


tion, evening school for mechanical drawing and 
engineering Naturalized U.S citizen, Aug. 5 
1929 Married Regina Nydam, 1919 Mem 
ASME, 1950. Survived by his widow; and two 
sons, Johannes P. and Reginald R. Hansen 


John Sherman Herwick (1914-1957), steam 
product engineer, Westinghouse Electric Corp 
Cleveland, Ohio, died May 4, 1957 Born, EI 
wood City, Pa June 13, 1914 Education 
BS(ME), Pennsylvania State University, 1938 
Mem. ASME, 1955. A specialist in steam prod 
ucts and gas turbines, Mr. Herwick held a patent 
for a spreader stoker fuel feeding mechanism 


Arthur Arnold Lieberman (1903 1957), chief 
Marketing Co Ine Los 


engineer, Petroleum 

Angeles, Calif. died March 31, 1057 Born 
Chicago, Ill, March 24, 1903 Parents, Arthur 
and Marie Lieberman Education Ogden 
Davis School, 1925 Married Miss Wolfe, 1930 
four children, Daryl, Donna, Dee, and Dena 


Mem ASME, 1944. Held 24 patents on emulsi 
fiable cutting compounds and chemical petroleum 
products. Licensed engineer in the State of 
California 


Heary Francis McNerney (1924 1957), project 
engineer, Construction Management Corp, New 
York, N. Y., died June 10, 1957 in Madrid, Spain 
Born, Strabane, N’ Ireland, July 19, 1924 Edu 
cation, BS(ME), Technical College, Dublin 
University, 1941 Assoc. Mem. ASME, 1956 


Howard Henry Needham (1893 1957), man 
ager, Atomic Equipment Section, A. O. Smith 
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CHOOSE STOKER FIRING FOR 


ECONOMY AND SATISFACTION 
Coal, Burned With a DETROIT STOKER 
Offers Many Advantages, Proven By 


Thousands of Installations 


e Provides St At Lowest Cost Spreader stoker with OVER- 


THROW ROTORS that dis- 
ce Dependable— Noted For High tribute the fuel uniformly in the 
Availability 


furnace. Fine particles burned 
in suspension and coarse coal, 
e Maintenance Expense Low 
e Requires Little Power For Operation 


burned on the grate, Four types 
of grates are available. Roto- 

One of these Detroit Underfeed or Spreader 

Stokers will save you money—they are 


Stokers burn successfully an 
extremely wide range of fuels 
a backed by over a half century of 
DETROIT UNISTOKER 


without any special prepara- 
tion. In combination with coal, 
RotoStokers also successfully 
burn wood and other refuse. 

Plunger feed, side- 

cleaning stoker is 

available in various 

sizes for 125 to 250 


hensive ‘‘Detroit” 
line of spreader 


horsepower boilers. 
Full-housed blower 
either motor or steam 
turbine driven, 
mounted at stoker 
front. Adjustable Feed 
provides for either 
manual or automatic 
coal feed control. 


DETROIT RETORT STOKER 


DETROIT LOSTOKER 


A multiple retort 
stoker having two re- 
torts, with the side- 
cleaning feature re- 
quiring no basement. 
Now available with 
Detroit Adjustable 
Feed Coal Feed Con- 
trol. For medium sized 
boilers, 


Has Detroit Adjustable Feed (Coal Feed Control). 


A complete firing unit. 
Compact —single re- 
tort —mechanically 
driven—plunger feed 
—side-cleaning design. 
Many sizes and capa- 
cities for various types 
of boilers. Simple, ac- 
cessible, dependable. A 
great coal saver. 


steam per hour. The continuous cleaning grates auto- 
matically discharge the ash at the front for easy removal. ! 


No basement needed. 


stokers. Readily ap- — 
plied to small and 
medium size steam 
generators approxi- — 
mately 5,000 to 
76,000 pounds of | 


DETROIT ROTOGRATE STOKER 


Spreader stoker with 
FORWARD MOVING 
GRATES for medium 
and large boilers up to 
approximately 400,000 
pounds of steam per 
hour. Screenings or 
crushed run-of-mine 
coal used without grind- 
ing or pulverizing. Suc- 
cessfully burns a wide 


‘it ify 


range of fuels, including lower grades of Bituminous Coal 


and Lignites 


. with preheated air if desired. Higher 


burning rates for longer periods with low excess air and 
without slagging or clinkering difficulties. Combustible 


in ash is unusually low. 


DETROIT STOKER 
COMPANY 


Main Office & Works, 


Monroe, Michigan 


District Offices or Representatives in Principal Cities 
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Corp, Milwaukee, Wis, died July 13, 1957 1945. Im 1045, the Army Service Force, Corps Development Award of the Bureau of Ordnance, 


Born, Potedam, N. Y., Aug 20, 1804 Parents, of Engineers, U SS War Department presented U.S Navy In 1955, Mr. Needham was ap- 
Fred Stevens and Zuima (Hubbard) Needham Mr. Needham with a Meritorious Award for pointed to the ASME Special Committee on Nu- 
Education, BS(CE), Clarkson College of Tech- prime participation in the Manhattan District clear Power of the ASME Boiler and Pressure 
nology, 1016 Married Margaret Moore Sterling Project on the production of the atom bomb In Vessel Code Committee Survived by his widow 

Assoc -Mem ASME, 1921; Mem. ASME, the same year, he received the Naval Ordnance and two daughters, Mrs. Frederick Louis Ott 


and Suzanne Sterling Needham 


George Roscoe Ozley (1889-1957), mechanical 


engineer in charge of design, construction, and 
maintenance, Alabama By-Products Corp, Bir- 
K Yy ASME R d U mingham, Ala , died March, 1957 Born, Siluria 
eep our ecor s p to ate Ala., Oct. 12, 1889 Education, Alabama Poly 
technic Institute, 1910 Assoc-Mem ASME 
928; Mem. ASME, 19: 
The ASME Secretary's Office de- your grade of membership and year 
pends on a master membership file of election, which indicate the Divi- Lester Beresford Paterson (1890-1957), re- 
to maintain contact with individual ion tired purchasing agent, Combustion Engineering 
be Thi A 8 s in which you have expressed Inc, New York, N. Y_, died July 24,1957. Born 
members, This file is referred to an interest. Consult the form on this Westfield, N J, Aug 3, 1890. Parents, Mr. and 
countless times every day as a source age for the Divisions to which these Mrs. James KR. Paterson. Education, ME, Stevens 
of information important to the So- letters pertain. If you should wish 
ciety and to the members involved. to change the Divisions you have 
All other Society records are kept up _ previously indicated, please so notify Philip Herliman Phillips (1902-1957), self 
to date by incorporating in them the Secretary. 
changes made in the master file. It is highly important to you and com Gilam aaa ‘May (Herlimen) Phillips "lee. 
The master file also indicates the to the Society to be certain that our cation, BS(ME), Purdue University, 1924 
Professional Divisions in which master file indicates your current Mesvied | Masthe Wilson 1928. Assoc-Mem 
members have expressed an interest. mailing address, business or pro- 
Many Divisions issue newsletters, fessional-afhliation address, and in- Bela Zoltan Reiter (1888-1957), manager, illus 
notices of conferences or meetings, terests in up to three Professional trations department McGraw Hill Publishing 
an interest in the Divisions (no more Please complete the form, bein George and Juliett (Kremla) Reiter. Education, 
than three) from which you wish to sure to check whether you wish mail ME, University of Budapest, 1910. Naturalized 
receive any such information which sent to your residence or office nn ana 
might be published. address, and mail it to ASME, 29 
Your membership card includes West 39th Street, New York 18, Ry 5 Roy Gonsing (S608 1957), chairmen of 
; ati the board, Consolidated Edison Company of New 
key letters, below the designation of New York. fone Rack 


Tavern, N. Y., May 3, 1805 Parents, Hudson R 
and Elizabeth (Barling) Searing Mem ASME, 
1944 Married Geraldine Kendrick, 1917; two 
daughters, Jean L. Hoppins and Doris K. Busch 
Published several papers in technical journals and 
held patents issued on electrical designs Member 
Tau Beta Pi Served as a flying cadet in the 


Master-File Information Dae U.S. Army during World War 


Alexander Shayne (1881-1957), vice-president 
and director, Bulova Research and Development 
Laboratories, Flushing, N. Y_, died July 26, 1957 
Born, Baku, Russia, Aug 31, 1881 
LAST NAME PIRST NAME MIDDLE NAMI ME, Mittweida Engineering College yermany 

1900 Assoc-Mem. ASME, 1918; Wen ASME 
1919 During World War I, Mr. Shayne along 


POSITION TITLE NATURE OF WORK DONE with E. A. Sperry developed the ship stabilizer 
¢.g., Design Engineer, Supt. of Construction, Manager in Charge of Sales, etc He spent 22 years with the Sperry Gyroscope Co 
as chief engineer and vice-president in charge of 


manufacturing During World War II, he was 
« ashington ») ©. Shortly thereafter, he be 
cone came affiliated with the Bulova Watch Co, to 
design and establish factories for producing pre 

Te cision instruments for the war effort. He was 
— chief engineer and general manager of the Fuse 

EMPLOYER'S ADDRESS City Zone ence Division of the Bulova Watch Co For his serv 
ices as chairman of the U. S. Fuse Integration 

Committee, he received several federal citations 
Since 1950, he had served as consulting engineer 
of the Bulova Research and Development Labora 


ACTIVITY, PRODUCT, or SERVICE OF EMPLOYER, ¢.g Turbine Mfrs, Management Consultants, 
, Oil Refinery Contractors, Mfr's, Representative, etc tories. Survived by his widow, Louise Shayne; 
his brother, Victor, Stamford, C a ; and sisters, 
Nadine and Freda, New York, 
— Harry Willis Stevenson, Jr., (1905-1957), sales 
HOME ADDRESS City Zone State engineer, Combustion Engineering, Inc Cin 
cinnati, Ohio, died June 18, 1057 Born, Penn 


Township, Allegheny County, Pa, March 15, 
1905. Parents, Harry Willis and Gertie (Stacy) 


Stevenson. Education, Hays School of Com 
PRIOR HOME ADDRESS City Zone State bustion, 1930. Married Claudia Seeger, 1042 
Mem. ASME, 1949 Mr Stevenson had pub 


lished articles in the technical press. Survived by 


* CHECK “POR MAIL” 
his widow. 


ADDRESS 
| Oscar Emile Weber (1894-1957), production 
co-ordinator, S Morgan Smith Co, York, Pa 
died Jan. 14, 1957. Born, Arbon, Switzerland, 
Address changes effective Sept. 11, 1804. Education, Swiss Trade School, 
| subseribe to . when received prior to: 1915. Assoc-Mem. ASME, 1920; Mem. ASME 
1935 Survived by his widow, Elsie E. Weber 
|] Mucnanicar 10th of preceding month 
| } Transactions of the ASME 20th of preceding month Louis James Wheeler (1895-1957), yeneral 
superintendent, Lone Star Cement Corp , Dallas 
] pplted Mechanics Kevtews st of preceding mont May 29,1895 Parents, James A, and Minnie M 
Wheeler. Education, ME, Kansas University, 
1917. Married Willie May Gulledge, 192! 
Professional Divisions in which I am interested (no more than three) are marked X. Mem. ASME, 1928. Mr. Wheeler served as a 
second lieutenant in the U. S. Army during 
A-Aviation [ Metals Engineering S—Power War I had Seen monagement spe 
anagement | L-—Process Industries U—Maintenance and 
[ D-—Materials Handling M—Production Enginecring Plant Engineering Olle Wikstrom (1896-1957), technical director, 
[ |} E—Oil and Gas Power N--Machine Design V-—-Gas Turbine Power Aktiebolag Boras Sweden, died 
7 uly </, of orn ramiors weden ug 
Fuels [Jo Lubrication J W—Wood Industries 1896. Education, Technical College, Harnésand 
G-—-Safety Petroleum | ¥—Rubber and Plastics 1914. Mem. ASME, 1949. Mr. Wikstrom had 
H-Hydraulics Q-—Nuclear Engincering Z—Instruments and been the author of many papers and lectures per 
f 1R taining to textile technology. He had been a 


Railroad Regulators member of the Swedish Association of Tech 
nologists, and president of the Technical Associa 
tion of Boras, Sweden 
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NEW YORK 


PLUS CASH AWARDS IN 1958 


ASME 
STUDENT MEMBERS... 
ADVANCE 


YOUR FUTURE 


IN 


WIN EXPENSE PAID TRIPS TO 


T CHARLES T. MAIN AWARD 


$150 cash prize and trip to New York for the 
best paper on the subject of ‘Student Development of 
Professional Engineering Attitudes and Ethics.” 


OLD GUARD PRIZE 


$150 cash award and trips to Detroit and New York 


UNDERGRADUATE STIDENT AWARD 


$25 cash prize plus trip to New York for best paper 
on an Engineering subject. 


POSTGRADUATE STUDENT AWARD 


$25 cash prize plus trip to New York for best paper on 
an engineering subject 


for rules covering eligibility, preparation and 
closing dates for these awards 


CONSULT YOUR FACULTY ADVISER NOW! 
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Priced no higher 


DESIGNED 
COST LESS 
USE 


Built right into a Jenkins U- 
Bolt Gate Valve are dollar-sav- 
ing features no other can match. 
Construction superiorities that 
equip this valve to take punish- 
ment longer . . . saving dollars 
in replacement bills. Features 
that cut maintenance time and 
the cost of replacement parts 
. .. Saving more dollars. For a 
good example, look at the 
unique Renewable Bonnet Sav- 
er Bushing which is a patented 
feature of Inside Screw valves. 


No need to junk a bonnet with 
worn operating threads. Just slip in 
a new bushing for good-as-new 
thread engagement . . . saving bon- 
net and lengthening spindle life. 


JENKINS 


VALVES 


Sold Through Leading Distributors Everywhere 
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Ek LATEST INDUSTRIAL LITERATURE 


Those in industry who are responsible for various phases of plant, machinery, and product design, 
production, operating and application engineering will find much to interest them in this NEW 
CATALOGS Guide. Here, reputable manufacturers, most of whom have current advertising in 
MECHANICAL ENGINEERING and MECHANICAL CATALOG, offer to send you without obli- 
gation, their latest literature which is described on pages 75 to 114. 


dane 296, 


R convenience in locating 


catalogs about particular This November 1957 insertion of NEW CATALOGS Guide re- Forgings. iianiimun. 17, 277, 281, 310 
equipment, product or service, a laces the regular * ‘Keep Informed"’ Section for this issue. The Forgings, Steel. casendaaus. 7a 
list is given below in which the ‘Keep Informed"’ Section will appear regularly again beginning 
numbers refer to the catalog with the next issue. ——................. 8 
items beginning on page 75. This Make a selection and indicate on the cou pod Ke 74 by Fume Coatral... 
will aid you in locating something circling the numbers of the literature descri ed and fill in the 
specific although a perusal of the balance of the coupon completely, for no literature will be sent Gages. .19, 47, 181, 285, 300, 318, 332 
entire list may disclose other if firm connection and position are not given. Mail to— Gages, Dralt. 

Gages, Liquid Level........... 139 


items of more than usual interest MECHANICAL ENGINEERING Gages, Pressure.............- 102 


to you. ‘ Galvanizing, Hot-Dip......... 
Advertising Department Gaskets. 135, 146, 242, 285, 360 
Gear 288, 458 
Catalog Index by Products 29 West 39th Street, New York 18, N. Y. Gear Reducers.......... o'hts oa 
6040000000 
Help yourself to this useful literature—you incur no obligation Gears, 458 
Accumulat Generators, Electric. 13 
Adap :210, 420, en you retumn this coupon. Generators, Steam.... 
Aluminum......... , 158, ‘251, 314 164, 177, 182, 197, 
Aluminum Alloys........ 80, 158, 251 249, 205, 393, 406, 425, , 
Ash Sluicing. . 348 Distribution by us to students not included. Generators, T 1 
Automation Equipment. . .25, 157, 398 Glass. . 92 
Grating. ‘171, 459, 514 
Bearings........ 69, 106, 149, 401, 416 Heat 
Bearings, Ball.......... 140, 334,473 Design Engineering 3 91, “132, 255, 326, 374 
ollectors, Fly Ash 50 Desks, Drafting. 45 H 99, 2 287, 496 
Bearings, Bronze........... 159, 423 
Compressors, Rotary.......... 22, 24, 27, 47, 62, 126, 214, 433 
Bearings, Roller... ..28, 106,205,334 Computers 263, 286, 305,' 306, 307, 491, 50g Indirect Fired. .. .. 224 
Bearings, Sealed.............. 351 Condensers........... 56,78, 91, si9 Drives, Magnetic.............. 470 .. . 
Bearings, Seif-Aligning........ 473 Cond St Dri Vv Geoed Heating Units, Liquid.......... 
Connectors, Electrical.......... 504 193, 248, 294, 302, 537, 357, 526 
Belts, 89, 339 Construction, Mechanical...... 512 Dust Control....... 257, 381, 452, 508 Humidification Equipment. .... 
Belts, Timing 212 
Blowers, Soot.......... 137, 501, 511 
249, 295 393, 406, 425, 448, 516 Controls, Electronic........... De PDs on o:4-0¢:006000 6000608 389 15, 18, 19, 30, 31, 41, 47, 59, 84, a7 
Books, Technical 98, 167, 481 Controls, Humidity............ 424 Engines, Diese!............ 9, 364 102, 125, 147, 151, 6S, 187, 194; 
Brakes 12 55 Controls, Hydraulic............ 404 Engines,Gas Turbine......... 6 200, 218, 235, 268, 276, 278, 282, 
Brase Pre ct 117 56, 91, 255 292, 300, 315, 318, 332, 347, 354, 
Controls, Pressure. . .40, 165,276,441 342 390, 360, 368, 378, 399, 413, 415, 
...40, 223, 232, 276, 278, 351, 441 Ingulation...... 405 
15,353,438 Fabrication, TT 371 Insulation, Pipe......... ‘s2, ‘237, 
wer 31 Converters, Torque......... 204, 220 ze , 172, 341, 409, 472, 508 
Carbide Products............. 173 Conveyors, Belt............- 363, 453 . «129, 208, 417, 455, 466, “71, 483 
269 Conveyors, Vibrating.......... 253 Feeders, Vibrating............ Joints, Expansion "20 
Centri uge 386 Couplings......... 169, 207, 271, 477 429 Swivel 209, 494 Ae 
71,131 Couplings, Flexible.107, 131,291,325 Fittings, Pipe.......... 130, 296, 403 
Chairs. ord Couplings, 906060000008 Fittings, Plastic Pipe.......... 56 
vharts, Recording.......... , 319 ouplings, 
Chucking Machines........... 463 Couplings, Self-Aligning....... 37 Continued on Page 74 
oemes Equipment, Ultrasonic 340 Cylinders, Hydraulic........ 79, 419 2 ae 
Blectric. = Use Coupon on age 7 
Clutches, Mechanical. . an Dampeners, Pulsation......... 3 
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Cottalogs LATEST INDUSTRIAL LITERATURE 


Please send me without cost or obligation the literature indicated by the following 4 

numbers which appear in “Your NEW CATALOGS Guide” in the November ! 
issue. ( Requests limited to 25 catalogs) 
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1 TURBINE GENERATORS 


Worthington Corp. —Bulletin 1960C illustrates 
and describes turbine generators in the 1500 to 
15,000 kw range Data on turbine types and 
applications, construction, testing and installa 
tions is provided in this 36-page booklet. 


2 CERAMIC INSULATED WIRE 


Aero Research Instrument Co. Descriptive 
bulletin describes ceramic insulated wire, used 
for reactor thermocouple wire and leads, power 
leads, tow level instrument signals, and resistance 
elements, in high radiation fields, at high pressure 
and temperatures 400 to 2000 F Wire is avail 
able in several sheath diameters from 0.025 to 
0.81 in., multiple conductors, and a variety of 
sheath and conductor materials, 


3 SOLID, TUBULAR EXTRUSIONS 


Babcock & Wilcox Co., Tubular Products Div. 
Bulletin TH-413 tells of the division's tubular 
and solid extruded shapes, lists extrudable steels 
high alloys and nonferrous metals and briefly 
explains the process, size ranges, dimensional tol 
erances and advantages of the use of extruded 
solid or tubular sections 


4 HIGH-STRENGTH STEELS 


United States Steel Corp..-A 174 page manual 
discusses the essential principles of structural de 
sign and contains numerous formulas, charts and 
tables to assist im designing, for high-strength 
steels The hard cover, ring- bound book covers 
engineering considerations and fundamental 
characteristics of high-strength steels, design 
coasiderations, working unit stresses, tension 
compression, shear, stresses in beams, deforma 
tion and deflection, formed sections and designing 
against corrosion. 


5 WELL WATER SYSTEMS 


Layne & Bowler, Inc Bulletin 100° contains 
case histories and application photos of well water 
systems, pumps, shutter screens, special drilling 
applications featuring vertical turbine pump: 


6 GAS TURBINE ENGINES 


Solar Aircraft Co. New 24 page brochure de 
scribes the company's 500 hp Japiter gas turbine 
engines The brochure contains photos of in 
stallations, cutaway views of diferent engine 
configurations, performance charts, outline draw 
ings Sections describe comparative perform 
ance of gas turbine and diesel engines, prin 
ciples of gas turbine power, components and ac 
cessories, and potential applications 


VIBRATION TEST MACHINES 


All American Tool & Mfg. Co. —Bulletin 562 
describes seven new models of vibration fatigue 
test machines equipped with new D type range 
selector for widely variable acceleration control 
The unit is said to provide infinite frequencies 
from 10 to 60 eps, which are recorded on an 
electric tachometer Bulletin also lists typical 
users; shows installations 


8 MATERIALS HANDLING 

EQUIPMENT 
Allen-Sherman-Hoff Co. Data sheets on hy 
draulic and pneumatic materials handling systems 
and components describe and illustrate applica 
tion, design and construction, operation, dimen 
sions (for components) and typical arrange 
ments. Engineering charts and technical data 
are also included 


9 DIESEL ENGINES 


Alco Products, Bulletin presents 
specifications, fabrication features of Model 251 
diesel engines. Bulletin contains foldout with 
cross section and captioned illustrations of major 
components of 6-cylinder in-line engine and 12 
and |6-cylinder Vee type engines 


10 sTEEL PLATE CONSTRUCTION 


Chicago Bridge & Iron Co. Methods for high 
quality steel plate construction are described in 
a four-page brochure. The firm's field welding 
field X-ray and field stress relieving techniques 
are discussed. Coke drums, catalytic cracking 
units, a 225-{t diameter Hortonsphere, reactor 
regenerators, sulphite digesters and accumulators 
are illustrated 


Worcester’s New 
Econ-O-''Miser”’ 
Ball Valve* is BOTH 


VALVE 
and 


UNION 


The costs of a union and installing 
it are climinated. Add to this the longer 
operating life of the Econ-O-''Miser,"’ the 
time and materials savings of in-line 
maintenance, and you get performance 
unmatched by any Valve at any price 

The Econ-O-''Miser"’ is available in 
Aluminum Bronze, 
Forged Carbon Steel, types 303 and 316 
Stainless Steel. Seat and seal materials 
available: Teflon, Buna-N and Neoprene 
others available on request. ) 

The many combinations of body and 
seat seal materials allow handling of 


Bronze, Aluminum, 


exceptionally wide range of media 


Other Outstanding Features 

© Compact for ease of installation 

© Positive leakproof shut-off 

© In-line maintenance permits quick, easy in 
/expensive repairs 

© Two way flow allows application of pressure 
or vacuum to either side of valve 

© Quarter turn operation — readily adaptable 
to remote control 

© Visual determination of OPEN — CLOSED 
positions — No manual check needed 

© Round flow through the valve — minimum 
pressure loss and turbulence 
“Wiper-action” of resilient seat against ball 
eliminates abrasive wear due to foreign 
materials in media. . . assures leak-proof 
seal. . . long operating life 

* Pat Pending 


Write for full particulars 


WORCESTER 
VALVE CO., Inc. 


® 18 Parker Street, Worcester, Mass 
NOVEMBER, 1957-75 
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Self- aligning 


DIHEDRAL COUPLINGS 


Give Design Engineers 
An Immediate Source 
of Product Improvement 


Patented or 
jatents pend 
in U.S.A. 4 
foreign countries 


Cutaway 
view shows 
arrangement 
of specially 
designed 
AJAX gears 


Here is a “ready made technical 
helper” that can give you more 
engineering time for the concen 
trated efforts that special assign- 
ments require. Write for the 
new Ajax Catalog No. 62 that 
contains misalignment capacities 
of every coupling size and type in the complete 
line of Ajax Dihedral Couplings. Why spend 
valuable time duplicating data already established 
by thousands of proven, field tested applications 


Ajax Dihedral Couplings handle unavoidable shaft 
misaligament, angular and offset, up to ua total of 
12°, Teeth can be cut to handle greater misalign- 
ment capacities on special order. 


Get the facts on how manufacturers of presses, 
machine tools, rolling mills, cranes: earth moving 
and many other direct 
connected machines are 
simplifying design, cut- 
ting manufacturing costs — 
and improving product 
performance with Ajax 
Dihedral Couplings. 
Write today for your 
personal copy of 
Bulletin No. 62. 


AJAX FLEXIBLE CO. INC. 
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11 VALVE-UNION 

Worcester Vaive Co., Inc. Catalog WV 454 de 
scribes new Econ © Miser valve for positive leak 
proof shutoff, It acts as both a valve and union 
Comparative labor and materials costs for this 
valve and other types are given 


12 ELECTRIC BRAKE 

Warner Electric Brake & Clutch Co. The firm's 
newest electric brake designed for fail safe ap 
plications is covered in a 36-page illustrated re 
port Photographs, drawings, diagrams, and 
explanation of operation, selection factors, torque 
characteristics and controls are included 


13 ROTARY ELECTRICAL UNITS 


Western Gear Corp., Electric Products Div. Bul 
letin 5721 contains specifications and diagrams 
of the firm's permanent magnet and wound field 
d-c motors, a-c motors with and without gear re 
duction, a-c/d-c¢ generators, motor and fan assem 
blies, axial flow blower assemblies, centrifugal 
blower assemblies and voltage regulated power 
supplies and stroboscopes 


14 SPEED VARIATOR 


Cleveland Worm & Gear Co.—- Bulletin K.200 
illustrates and describes a speed variator that 
provides indefinitely variable output speed over 
a range up to 9:1 from a constant speed power 
source. Operating characteristics, diagrams and 
cutaway drawings are included 


15 DATA PROCESSING 


Consolidated Electrodynamics Corp. A 42-page 
general catalog, No. 1305, describes recording 
oscillographs and amplifying systems, direct 
writing oscillographs, vibration pickups, pressure 
pickups, magnetic tape systems, analog to digital 
conversion systems, and analytical and process 
control instruments including mass spectrometers, 
chromatographs, refractometers, leak detectors 
and sulphur monitors. 


16 SERVICE VALVES 
Everlasting Valve Co.-Bulletin describes the 
Everlasting Quick-Opening and Slow-Openin 
Straightway Valves lode alves, Y Valves, an 
Duplex Blow-Off Units, with specifications, ma 
terials of construction, and dimensions of each 
type. Illustrations include details of design, sec 
tional and exploded views, and explanations of 
ration of the valves. A section of the bulletin 
also describes Everlasting Valves for fire protec 
tion 


17 syNTHETIC RUBBER 

B. F. Goodrich Chemical Co., Div. of B. F. 
Goodrich Co. ‘‘Kverywhere in Industry — Hycar 
American Rubber,’’ 24 pages, describes Goodrich 
Hyecar rubber and its properties, using text and 
tables General applications and uses are sug 
gested for the different types and blends avail 
able 


18 POTENTIOMETER 

Norden-Ketay Corp. Bulletin 415 gives specifica 
tions and outline drawings for sector potenti 
ometers designed to operate in damping fluids and 
in temperatures in excess of 150 € Life is rated 
in excess of 1,000,000 cycles, resolutions as fine 
as 0 0006 in 


19 Gaces 

Manning, Maxwell & Moore, Inc.—-A 128-page 
catalog deseribes the company's line of Duragages, 
quality, drawn case, chemical, chemical attach 
ments, special application, navy and marine, lab 
oratory and pocket test, Mercury column pres 
sure and vacuum gages 


Read carefully 
on page 74 now for your free catalogs. 


limited to 25 catalogs. 
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20 EXPANSION-JOINT DESIGN GUIDE 


Flexonics Corp.—A 24-page Flexon Expansion- 
Joint Design Guide, Catalog 160, covers engineer 
ing application and selection data necessary to the 
proper solution of pipeline expansion problems 
Features of the Flexon Design Guide include a 
discussion of the various types of expansion joints 
on the market, the many types of Flexon Expan 
sion Joints available, and types of pipeline motion 
solved by expansion joints; also expansion joint 
design considerations, installation instructions, 
and selection data. The new line of Model H 
compensators is completely covered. The center 
spread of the catalog is devoted to a schematic 
piping layout illustrating various expansion joint 
applications and principles. 


21 FORGING APPLICATIONS 


Drop Forging Assn.--'‘ Management Guide to the 
Use of Forgings,”’ is an informal report planned to 
stimulate imagination This six-page booklet 
states advantages that forgings offer to designers, 
metallurgists, purchasing agents and executives 


22 PENCIL SELECTOR 


Eagle Pencil Co.--A booklet explains the funda 
mentals of pencil quality and tells how to select 
the proper pencil for manifold forms, legal forms 
duplicating machines, checking, marking, steno 
use, charting graphs, blueprint marking, drafting 
and general writing 


23 om SEALS 


Chicago Rawhide Mig. Co. A 68 page illustrated 
catalog lists all oil seals carried in stock with 
accompanying stock and part numbers. Various 
materials used for the seals are described 


24 REPRODUCTION FILMS 


E. I. du Pont de Nemours, Photo Products Dept. 

Bulletin A-4629 covers Cronaflex, new line of re 
production materials on polyester photographic 
film base Included are direct positive, contact 
and projection films for use in fields of engineering 
drafting, blueprinting, architecture, cartography 
surveying 


25 LEASE AUTOMATION SYSTEMS 


Black, Sivalis & Bryson, Inc. Packaged lease 
automation from wellhead to pipeline provided by 
the firm's new Phanto. Matic lease system, is de 
scribed in ge catalog. The system offers 
fully automatic we ithe ad shut-in control, well test 
control, well flow control, tank switching, custody 
transfer, fluid metering, and lease safety controls 


26 ROTARY COMPRESSORS 


Ingersoll-Rand Co. Form 2321-B illustrates 
and describes the complete line of Gyro-Flo port 
able rotary compressors The compressors are 
manufactured in six sizes, ranging from 85 to 000 
cfm Illustrations of the many jobs performed by 
these compressors are also shown 


27 DRAFTING MACHINES 


Charles Bruning Co.—‘‘The Finest in Drafting 
Machines,’’ a 20-page illustrated booklet, ex 
oy ~ the cost and time-saving advantages offered 
»y drafting machines in mechanical drawing, and 
describes and illustrates models and construction 
features. A list of available scales is included 


28 ROLLER BEARINGS 


Torrington Co.—-New drawn cup roller bearing is 
described in six page catalog. Detailed data on 
bearing design, installation, lubrication and load 
capacity are included, together with information 
on sizes available Design features and typical 
applications are illustrated and described 
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29 TEMPERATURE REGULATOR 


Fulton Sylphon Div., Robertshaw Fulton Controls 
Co.--Four page brochure illustrates and de : tts 
scribes No. PA 2 self -operating temperature regu 


lator for the metal finishing industry Applica 
tion data for plating, bonderizing, cleaning pick 
ling and rinsing is supplied 


30 INTERFEROMETER 


Link Aviation, Inc A leaflet is available de- 
scribing the Link Fringecount micrometer which 
is a measuring device using the light interference 
principle Measurements up to two inches are 
possible, with accuracy claimed of one millionth 
ofaninch. Gage blocks, plug gages, and ball and 
roller bearings measured 


31 CALORIMETER 


Parr Instrument Co. Specification No. 1200 il 
lustrates and describes Series 1200 adiabatic type 
oxygen calorimeter for determining thermal values 
of solid or liquid fuels Principle of operation 
specifications, and features of the unit are in 
cluded 


32 WATER SOFTENERS 


Cochrane Corp..-A 20-page publication, No 
4520, deals with the necessity for water softening 
explaining the fundamentals of softening and 
selection of equipment and zeolites. The bulletin 
also describes the operation of the firm's hydro 
matic valve for manual or automatic control of 
the cycling of the process 


33 sTEEL TUBING 


Bundy Tubing Co..-A 12-page catalog contains 
technical information on physical properties 
available sizes and method of manufacture of 
steel tubing Also included are possible applica 
tions and methods of fabricating 


34 LOW NPSH PUMPS 

Roy E. Roth Co. An eight-page illustrated bulle 

tin describes newly developed Low NPSH turbine 

pumps for heads to 1600 ft, capacities to 100 

gpm, requiring 1 to 3 ft NPSH Performance, 

mechanical and dimensional data are included Your parts last longer when they're 
The pumps are specifically designed for LPG; quae 

refrigerants; chemical process handling clear, 

boiling liquids; boiler feed service They are 


available in special metals for corrosive service SHENANGO CENTRIFUGAL CASTINGS 


35 UNDERGROUND CONDUIT SYSTEMS 


Stillwater Clay Products Co.-—-A_ four-page 
brochure describes vitrified clay conduit sys 


tems This illustrated brochure describes the 
Your machine parts, ferrous or non-ferrous, are subject to 
stress, strain and friction, day after day, year after year... so 
specify Shenango... and see what a difference this makes! 
— Shenango’s centrifugal casting process insures longer life 
36 FLUID COOLERS because of finer, more uniform, pressure-dense grain to begin 
Trane Co. — Bulletin S395, eight pages, discusses 
features of air cooled heat exchangers to coo! with... free of inclusions, porosity, blowholes and other 
liquids and gases, condense vapors, covers opera 
tional features, models, range of sizes, installation weakening defects. Then, far less machining is needed and Sfp eat ae 


versatility, component parts, and extended sur 


face heat transfer surface construction your part is stronger... to last and last and /ast! 


Shenango’ rn /-equippe Ops wi 
37 SELF-ALIGNING COUPLINGS hen ingo’s modern and fully-equipy ed shops will Supt ly 
Koppers Company, Inc., Metal Products Div. A you with ferrous or non-ferrous symmetrical parts in virtually 
6-page folder illustrates and describes principles 
any shape or size... rough, semi-machined or precision- 


and features of Past's self-aligning couplings. A 


table of utility factors for various kinds of con . 
nected machines and tables of rating for standard finished to your most exacting specifications. For full details, 


forged-steel and heavy-duty couplings are in owe 
cluded. write: Centrifugally Cast Products Division, The Shenango 


38 stock GEARS 

American Stock Gear, Div. of Perfection Gear 
Co.--Catalog No. 360 contains information and 
engineering data covering brass, bronze, steel 
semi steel, cast iron, and nonmetallic gears in a 
range of 48 to 3 diametral pitch 


Furnace Company, Dover, Ohio. 


39 SHELL-ICE MAKERS 


Frick Co. Bulletin 54-C covers automatic shell 
ice makers in nine sizes from 2 tons Ice is 
frozen in thicknesses of '/s and '/; in. on the out 


side of stainless steel tubes 


CENTRIFUGAL 
CASTINGS 


40 AuTomaric CONTROLS ME COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES 


Contes S50, MONEL METAL + WNI-RESIST + MEEHANITE’ METAL + ALLOY IRONS 


reference book for engineers, contains information 
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THOMAS 


FLEXIBLE COUPLINGS 


Give You Freedom From 
Coupling Maintenance 


‘ Future maintenance costs and 
shutdowns are eliminated 
when you install Thomas Flex- 
ible Couplings. These all-metal 
couplings are open for inspec- 
tion while running. 

They will protect your equip- 
ment and extend the life of 
your machines. 

Properly installed and opera- 
ted within rated conditions, 
Thomas Flexible Couplings 
should last a lifetime. 


UNDER LOAD and MISALIGNMENT 
ONLY THOMAS FLEXIBLE COUPLINGS 
OFFER ALL THESE ADVANTAGES. 


1 Freedom from Backlash 
Torsional Rigidity 
2 Free End Float 


3 Smooth Continuous Drive with 
Constant Rotational Velocity 


4 Visual Inspection While 
in Operation 


5 Original Balance for Life 
6 No Lubrication 

7 No Wearing Parts 

8 No Maintenance 


Write for Engineering Catalog 51A 


THOMAS FLEXIBL 
COUPLING CO. 


IARREN, PENNSYLVANIA, U.S. 
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temperature, 
Trans 
are also 


on automatic controls for pressure, 
liquid level, and mechanical movement 
former-relays and mercury switches 
listed 


41 PROCESS INSTRUMENTATION 


Fischer & Porter Co.-A 32-page catalog de 
scribes the company's products available for 
immediate shipment Included are prices It 
covers indicating, recording, controlling and trans 
mitting instruments for flow, pressure and density 


42 TORSIONAL VIBRATION DAMPER 


Houdaille Industries, Inc., Buffalo Hydraulics 
Div.-A brochure describes the operation and use 
of viscous torsional vibration dampers It in 
cludes a data sheet required to apply this damper 
to internal combustion engines and rotary sys- 
tems likely to have critical speeds in the opera- 
ting range. The damper is untuned and said to 
provide highly efficient damping even when 
damper is not optimum for the system 


43 THREAD INSERTS 


Heli-Coil Corp.--Catalog on standard line of 
screw thread inserts designed for protection and 
tepair of tapped threads in all materials in con- 
tained in Bulletin 652-A. Covered are design 
information, drilling and tapping recommenda- 
tions, and specifications for various classes of fit 
Also available is Bulletin 738 which provides 
similar details on new screw-lock insert which 
eliminates the need for lock washers, lock nuts, 
lock wiring 


44 DEAERATION 


Cochrane Corp... Publication No 4650 explains in 
capsule form the fundamentals of deaeration and 
why it is necessary in water conditioning. The 
principles of operation as well as the advantages 
and application of the various methods of deaera 
tion are discussed 


45 DRAFTING DESK 

Genera! Fireproofing Co. — A folder illustrates and 
describes a drafting desk which has a belt position 
ing control and incorporates a reference area and 
storage space in one compact unit 


46 PLUG VALVES 


DeZurik Corp._A 36-page catalog covers eccen 
tric plug valves It explains eccentric action prin- 
ciple, and describes '/; through 20 in. valves and 
accessories, pneumatic, hydraulic and electric 
operators, pipe line strainers, and indicates service 
recommendations for valves. Valves are illus- 
trated and dimensions are listed with flow charts 


47 MEASURING EQUIPMENT 

General Electric Co. Bulletin GEC-1016B 
illustrates and describes electric circuit testing 
equipment, oscillographs, insulation and resist 
ance testing, magnetic field equipment, timing 
devices, X ray diffraction equipment, radiation 
instruments, recorders, gages, and leak detectors 


48 TRAPS 


Armstrong Machine Wks.A 44 page manual on 
condensate drainage contains data on semi-steel 
and forged traps, discusses the fundamentals 
of good trapping, and deals with trap selection 
problems, installation, repair and trouble shoot 
ing 


PAST EXAMINATIONS 


given by New York State 

This pamphlet contains the ques- 
tions given in 1952-1956 examina- 
tions. They cover problems in struc- 
tural planning and design, in practical 
applications of basic engineering 
sciences, and the more advanced and 
specialized problems in practical appli- 
cations of engineering principles and 
methods. 
$2.00 (20% Discount to ASME members) 

THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 


LATEST 
INDUSTRIAL 
LITERATURE 


| 


49 SILVER BRAZING OUTLETS 


Bonney Forge & Tool Wks. Brazolets used for 
silver brazing outlets to copper or brass pipe or 
tubing are described in this bulletin. The outlet 
portion is brazed or screwed This construction 
is said to allow rapid installation of random length 
mains and subsequent attachment of outlets 


50 LUBRICATION PROBLEMS 


Kano Laboratories Bulletin deals with lubrica- 
tion problems, rust problems, cleaning problems 
and specifically with the loosening of stuck to 
gether metal parts 


51 COPPER, COPPER ALLOYS 


Revere Copper & Brass Inc.—‘'Technical Infor 
mation on Revere Copper and Copper Alloys,” 
48 pages, discusses the advantages, compositions 
physical properties, ASTM and SAE specifica- 
tions of copper and copper alloys, as well as weld 
ing techniques 


52 pire wrap 


Rhopac, Inc.—-Literature describes a new pipe 
wrap which combines an under-wrap of quality 
glass fiber insulating material and an outer wrap 
of vapor sealing tape. The new wrap is said to 
prevent condensation and sweating of cold water 
pipes and provide a highly efficient insulation for 
hot water pipes 


53 STREAMLINED BAFFLES 


Engineer Co.— Bulletin BW-54 shows the design 
and describes the construction of streamlined 
baffles for many types of water tube boilers for 
various furnace designs and methods of firing 


54 TANKS, VESSELS 


Graver Tank & Mfg. Co., Inc.-—-Centennial 
issues of the firm's employee magazine outline 
case of special applications of tanks and vessels in 
atomic energy, steel, aluminum, oil, sugar and 
water supply industries 


55 MAGNETIC FRICTION CLUTCHES 


Dynamatic Div., Eaton Mfg. Co.—New line of 
electromagnetic, friction-type, industrial clutches 
and brakes is described in Bulletin MF-1, which 
includes illustrations of the various types and 
combinations as well as the separately-mounted 
control system used with the Dyna-torQ line 


56 pressure VESSELS 


Koven Fabricators, Inc., Div. of L. O. Koven & 
Brther, Inc.—-Bulletin No. 550 illustrates and 
dewribes mixers, kettles, vacuum and pressure 
vessels, autoclaves, evaporators, impregnators 
condeisers, stills, extractors, tanks, standpipes 
pipiuk, stacks 


§7 FUEL systems 


Foster Wheeler Corp. New 68 page bulletin 
covers large central station and industrial in 
stallations of all types including reheat and dual 
circulation. It includes cross-sections of coal, oil 
and gas-fired units; descriptions of pulverized 
fuel systems, burners, drum internals, reheaters, 
superheaters and other accessories 


58 sump, PROCESS PUMPS 


Goulds Pumps, Inc. Bulletin 726.2 describes a 
new group of vertical centrifugal pumps especially 
designed for sump and process work Single and 
duplex units can be supplied for wet pit or dry pit 
construction Single units range in capacities 
up to 1080 gpm and for heads up to 290 ft, for pit 
depths to 20 ft 


§9 PHOTOELASTIC STRESS ANALYSIS 


General Radio Co.--An_ eight-page booklet 
covers @ lightweight polariscope having an 8 in 
field Details are given regarding static and dy- 
namic stress measurements for both visual and 
photographic applications, including dynamic 
measurements with a high-speed light source 


60 osciLLoscores 


Allen B. Du Mont Laboratories, Inc.—Genera! 
instrument catalog contains specifications and 
operating data on oscilloscopes, pulse generators, 
signal generators, electronic switches, photo- 
graphic recording equipment and associated 
accessories 
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FORMS, CHARTS and GRAPHS 


SAVE YOU TIME AND MONEY 


on the eyes 

* Designed for rapid, accurate use Meme 
Erase without ghosting 
* Make faster, sharper reproductions 


eee eed 


Clearprint Forms, Charts and Graphs 
are printed on #1000H watermarked 
Clearprint, America’s leading techni- 
cal paper. The accurately printed soft 
brown rules are easy on the eyes...Ideal 
for ready plotting and photographic 
prints. Sheets will not become yellow, 
brittle or opaque with age. 


1. CROSS-SECTION FORMS 


2. MATHEMATICAL FORMS 


3. LOGARITHMIC FORMS 


4. TIME PERIOD FORMS 


Clearprint is watermarked 
for your protection. Look 
for the watermark. 


Special graphs and forms 
can be made up on short 
notice providing quantities 
are large enough to make 
special plates. 


Write now for samples, 
sizes and prices. 


CLEARPRINT PAPER CO. ME 
1482 - 67th Street, Emeryville, Calif. 


C LE A wR Pr = i N T (] Send me Clearprint samples, with prices, for the following uses: 


TECHNICAL PAPER 


FORMS - CHARTS: GRAPHS 


THERE IS NO SUBSTITUTE 
Demand Watermarked Clearprint 
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61 somes, FiRE-TUBE PACKAGE 


Erie City Iron Works Bulletin SB56 describes its 
FT 3 pass fire tube package boiler with data and 
section views The unit is completely assembled 
factory fire-tested with burner, gas, cil or com 
bination type, with fuel selected It is a pres 
surized unit said to provide precise control of ex 
cess air and CO, 


62 DRAFTING EQUIPMENT 


Chart-Pak——-Catalog contains illustrations and 
specifications on templates, tapes for graphs 
charts, pre-drawn rectangles and circles, work 
fiow and data processing sy mbols, planning boards 
and sheets, and tapes for broken line, statistical 
material conveyor, structural, straight line. ar 
row, border line ard reference 


63 wire 


? American Chain & Cable Co., Page Steel & Wire 
q Div.-A_ 16-page, DH-1226, catalog on Page 
shaped wire includes specification tables, range of 


sizes, physical properties of steel wire, table of 
Le standard wire gages, hardness conversion tables 
with illustrations showing how to calculate areas 
of typical common shapes of wires. Size range 


includes cross-sectional area up to and including 
Lu 8 R 1 Cc ATi oO nN No. 3 BWG,; flats and rectangles in widths up to 
‘/, in., the ratio of width of thickness not exceed 
ing 6 tol 


AGAINST 7 64 HOT-DIP GALVANIZING 


American Hot-Dip Galvanizers Assn. A 16 page 
30,000 P.S.1.G. 


booklet outlines rust prevention in industrial and 
ZEL 65 rursine pumps 


consumer products through the use of the hot-dip 
LUBRICATORS Aurora Pump Div., New York Air Brake Co. 


galvanizing process. Included are photographs 
of products made by the method, and illustrations 
of production and quality control. Chart com 
pares method with other types of rust prevention 


S, Current line of centrifugal and turbire type 
pumps is presented in a condensed cata’ og 
ore designed te sateguord you: selection guide indicates which types of p «mp will 


meet certain capacity and head demands 
bulletin guide for more detailed information is 
included 


expensive machinery with positive force 
feed lubrication Choice of medels to 


meet any need, with fully adjustable pumping 66 REDUCTION EQUIPMENT 

American Pulverizer Co.--Literature describes 
reduction problems of various processing indus 
tries Construction and operating features, 
specifications are fully discussed and illustrated 
Bulletins are available on coal crushers, stone 
crushers, metal turnings crushers, plastics gran- 
ulators, wood hogs 


rate Experienced field engineers 


oveileble fer consvitation of any time 


67 MACHINE DESIGN IDEAS 


Lincoln Electric Co.‘ Design Ideas’’ is a series 
of pamphlets issued periodically to design engi 
neers, production men, and management execu 
tives. Series outline fundamentals of how to 
design with steel, to reduce costs and improve 
performance, with special charts and checking 
information. Case histories are presented to 
illustrate new ideas Latest study discusses 
vibration 


68 COMBINATION OIL-GAS BURNERS 


Anthony Co.--Data Sheet BG-H describes 
Nebulyte combination oil-gas burner, and in- 
cludes capacity table, selection chart graph, 
dimension drawings and typical layouts of burners 
and accessories. Also available are Data Sheets 
BA, BD and BL covering low and high-range in 
dustrial oil burners and Bulletin 501 on a propor 
tioning burner 


write For 
CATALOG 


* SLURRY PUMPS 


69 RUBBER MOUNTED ASSEMBLIES 


Bushings, Inc. Three catalogs lustrate and offer 
engineering data on rubber mounted bearing 
and bushings, machinery mountings and pillow 


blocks 


70 pire couPLER 


pte Beau Div., Food Machinery & Chemica! 
orp.-A folder illustrates and describes a fast 
move industrial coupler designed for use with 
any make of portable aluminum pipe for trans 
porting brine, natural gas, crude oil, butane, 
water and other liquids for the petroleum, chem- 
ical, mining and construction industries 


Continued on Page 82 
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Be ‘Ses COCK STREET + BUFFALO 10, NEW YORE 


Mr. Engineer, here’s your chance to get in on 
the “ground floor” with a company that has 
grown to leadership in just five short years. 

Already in its sixth major expansion in five 
operating years, Chemstrand’s greatest growth 
sull lies ahead! Our company’s field of chem- 


ical-texule fibers 1s young . . . but growing 
rapidly. Our industry calls for an 8-fold increase 
by 1975! 


CHENSTRAND 


THE CHEMSTRAND CORPORATION, DECATUR, ALABAMA 


At Chemstrand, right now, there are a number 
of creative engineering projects just waiting for 
capable men to put them into action, The men 
who join us today will be the 
experienced, sought-after 
“pioneers” of tomorrow 

We are asking vou to join 
us... on the “ground 
floor’ at Chemstrand! 


WRITE TODAY 


TECHNICAL PERSONNEL MANAGER, Dept. ME-11-57 

The Chemstrand Corporation, Decatur, Alabama 
Gentlemen 

It is my understanding that you need for immediate 
employment graduate engineers in various fields, 
particularly chemical, mechanical, industrial, 

textile and instrument engineering 

lam a graduate engineer. 

Please send me information concerning the ground 
floor opportunities at Chemstrand 


NAME 
STREET 
City STATE 


_ TOMORROW'S BIG DECISIONS WILL BE MADE by the men who act today... | 
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The American Society of Mechanical Engineers 


Mechanical Catal 
has the Cold Fafts 
on Heaters 


...+ and 6000 other engineered products 
specified by mechanical engineers 


Manufacturers of 30 varieties of Heaters and Heating Systems— from 
HEATERS. Air to HEATING SYSTEMS-Warm Air — are indexed in 
the Directory Section of the 1958 MECHANICAL CATALOG And 
for the facts, just turn to the pages of heater specifications, descrip- 
tions and illustrations in the Product Data Section. 


You'll find MECHANICAL CATALOG easy to use because it is 
edited exclusively for you, the mechanical engineer, by mechanical 
engineers 


Kivery product catagory known to be of interest to you is alphabeti- 
eally listed and cross-listed in the Directory 


Under each primary listing you'll find the names and addresses of 
manufacturers. Those whose catalogs are filed in MC appear first 
under each heading, their names in bold face. Page numbers lead 
you straight to their specifications in the catalog section 


Yours for the asking — the 1958 MECHANICAL CATALOG 


Here's What it Contains: 
@ Names and addresses of over 3500 manufacturers 


@ Over 6000 engineered products—equipment, parts, and 
materials 


@ Over 350 pages of manufacturers’ product catalogs and 
specifications including photographs and detailed drawings. 


@ 20-page catalog of ASME publications: Codes, Standards, 
Periodicals, and Books 


@ New Mechanical Engineering Recruitment Guide 


If you have not already requested your copy, please fill 
out and mail the coupon promptly. 


29 West 39th Street New York 18, N. Y. 


Mr. C. E. Davies, Secretary 


Please send me my copy of the 1958 Mechanical Catalog. I have not 
previously requested a copy 


Name 


Company 
Business Address 
Principal Product or Service 


| 

Title | 
| 

| 
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71 ROLLER CHAIN, SPROCKETS 


Diamond Chain Co., Inc.—-Catalog 757 covers 
the firm's line of stock roller chains and sprockets 
Data on selection, establishing service horse 
power and determining size of driven sprocket is 
included 


72 CONVEYOR SYSTEMS 


Fuller Co.—-Bulletin G-3, eight pages, pictures 
and describes pneumatic conveying systems built 
by the company for handling dry, pulverized and 
granular materials Diagrams showing how sys 
tems work are included. Also illustrates and de 
scribes rotary compressors and vacuum pumps, 
inclined-grate coolers and Humboldt preheater for 
handling dry, granular materials 


73 BOILER, TANK CONTROL 


Commercial Shearing & Stamping Co. — Three 
catalogs are offered. Catalog P-2 covers products 
for boiler and tank manufacture, P-3, standard 
shapes which are available without tool and die 
charges, G-1, applications and advantages of 
stampings, forgings and assembled products 


74 STAINLESS STEEL 


Sharon Steel Corp.--A 42-page catalog offers 
description, chemical composition, strength fac 
tors, physical properties and applications for 
stainless steels, including the 200, 300 and 400 
series Forging ingots and rolled-in surface 
patterned stainless steels are included 


75 CARBIDE Tips 


Firth Sterling Inc... New 5¢- page catalog on car 
bide tips, tools and inserts A _ picture index 
identifies each product, and the pages have been 
die cut to expose the beginning of each section 
A grade selection chart is included Authorized 
distributors are listed 


76 PACKAGE BOILERS 


Combustion Engineering, Inc. Catalog P 430 
describes new Type VP package boiler, shop as 
sembled to provide steam capacities from 4000 
to 50,000 Ib per hour. Space requirements and 
specifications are in table form 


77 MINIATURE BALL BEARINGS 


Miniature Precision Bearing, Inc.-A new 24 
page, 3-color catalog, illustrated with compre 
ensive specifications on more than 500 types and 
sizes of standard miniature ball bearings from 
1'/g mm to '/s in. OD, includes material of par- 
ticular interest to designers of precision mecha- 
nisms—applications, lubrication, design varia 
tions, special bearings, etc. 


78 COMPRESSED AIR UNITS 


Hankison Corp.-A 20 page catalog describes 
construction, operation and performance of com 
pressed air units, combination condenserfilter 
for instrument air, dehydrofilter for vapor free 
air lines, condensate discharge trap 


79 HYDRAULIC CYLINDER 


Hanna Engrg. Wks. Four page folder illustrates 
and describes a hydraulic cylinder designed 
specifically for spar mills Design features are 
discussed and dimensions given in diagram form 


80 ALCOA HANDBOOK 


Aluminum Co. of America A hard cover book 
contains data on aluminum alloys and mill prod 
ucts in tabular form Information is given as 
reference for those responsible for planning, de 
signing testing purchasing and fabricating 
aluminum successfully Porm 10051 


81 ADJUSTABLE-SPEED DRIVES 


Dynamatic Div., Eaton Mfg. Co. Data Sheets 
DS 1, 2, 3, 4 and 5 describe a new line of station 
ary-field, air and liquid-cooled drives that provide 
infinitely adjustable speeds from an a-c power 
source. Included are integral, motor and coupling 
combinations from 3 to 75 hp and separately 


mounted couplings up to 2,000 hp 


82 sHuUT-OFF VALVES 


Homestead Valve Mfg. Co. Reference Book 30 
Section 8, illustrates and describes No 202 valves 
for quick-acting positive shut-off on air lines to 
power tools, water, gas, oil lines opening to the 
atmosphere where temperature does not exceed 
350 F 
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83 FoRGINGS 


Kropp Forge Co. A 40-page booklet illustrates 
and describes the firm's facilities and services for 
producing forgings of steel, titanium and alloys 
Data is given on practices and tolerances for im 
pression die forgings, drop forgings, flat die 
forgings, die sinking and machining 


84 INSTRUMENTATION 


Leeds & Northrup Co.- Four page folder and 
three individual data sheets illustrate and de 
scribe features of pressurized, high speed sam 
pling system with new sampling averaging unit, 
and magnetic O: analyzer and electronic recorder 
The equipment determines oxygen content in 
boiler flue gas. 


85 PUNCHES AND DIES 


T. H. Lewthwaite Machine Co.-—-Catalog sheets 
illustrate and describe hand operated punches, 
cutters, and benders and list large, planned stock 
of punches and dies to fit most makes of punch 
presses New, simplified system of decimal die 
marking is introduced with charts for determin 
ing correct clearance to allow for both type and 
thickness of metal being punched 


86 GLOBE VALVES 

Lunkenheimer Co.—-Circular No. 561 deseribes 
original clip globe valves for the 125 and 150 Ib 
service applications Four-page bulletin in 
cludes tables of SP and WOG pressure ratings 
dimensions, parts identification, and descriptions 
of the various metals and alloys 


87 ViBRATION TEST EQUIPMENT 
MB Mfg. Co.--Eight-page catalog illustrates 


describes, and gives specifications of vibration 
test equipment Included are specifications for 
electrodynamic vibration exciters, complex mo 
tion testing systems, and electronic power sup 
plies. Other products mentioned are vibration 
pickups, vibration meters, vibration isolators and 
absorbers 


88 BOILER SAFETY 

McDonnell & Miller, Inc. A 24 page catalog 
shows various ty,»2s of low pressure steam heating 
boiler installations with safety devices for main 
taining a safe minimum level of water Service 
recommendations and schematic wiring diagrams 
are included, 


89 CONVEYOR BELTING 

Manhattan Rubber Div., Raybestos-Manhattan, 
Inc. Catalog 25CB illustrates and describes 
conveyor and elevation belts It covers new 
style designations of general service heavy duty 
types made with special strength numbers 
Tension ratings, minimum pulley diameters and 
minimum belt widths are given 


90 PRESSURE REGULATORS 

Spence Engineering Co. New four page bro 
chure, No covers pressure regulators 
Selection data and photos are presented on three 
principal types of main valves and pilots Line 
drawings show three suggested applications of 
regulators A steam capacity table for the selec 

tion of main valve size is includes 


91 process EQUIPMENT 


Pfaudier Co.— Bulletin 936 illustrates and de 
scribes glassed steel, alloy reactors, columns, heat 
exchangers, condensers, evaporation equipment 
storage, mixing and trailer tanks 


92 SPECIAL GLASSES 

Corning Glass Wks. Properties of such selected 
commercial glasses as Pyrex, Corning and Vycor 
are described in Bulletin B-83. Data and tables 
on mechanical properties, thermal stresses, heat 
transmission, electrical properties, corrosion re 
sistance, and viscosity are included 


Fill in and Mail 
the coupon on 
page 74 with- 
out delay. 
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CLEARLY DEFINED THOROUGH PENETRATION CLEAN 


A CLEAR CASE OF QUALITY... 


RIM FABRIC PISTON CUPS 


Designers of hydraulic and pneumatic 
equipment like these quality features 
built into R/M Fabric Piston Cups, 
because they mean extra performance 
and longer wear: 
1. Precision molding—Note the clear defi- 
nition of contours, smooth surfaces, clean 
trimming—all evidence of top-flight mold- 
ing practice. 
2. Superior impregnation—< ut an R/M 
Fabric Piston Cup apart, and you will 
see how R/M's special method gives 
deeper, more thorough penetration of 
the compound into the fabric. This keeps 
wicking action from destroying the cup 
internally and gives greater resistance to 
ply delamination. 
3. Controlled tolerances—Careful quality 
control insures dimensional uniformity, 
consistent hardness, and strict adherence 
to industry standard sizes, 


R/M Fabric Piston Cups are avail- 
able to fit cylinders from ‘2 to 12 in. 
in diameter. Types are furnished in 
varying degrees of hardness for pres- 
sures up to 1500 psi and in different 
compounds to meet specific operating 
conditions. 


R/M's complete line 


of mechanical pack- 
ings includes: Vee- Oe 
Flex Packings, Vee- 
Square Packings, Ho- Cd 


mogenous Vee-Rings, ty 
Fabric Piston Cups 


for complete information, 
write for this hooklet 


PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, NJ. 
MECHANICAL PACKINGS AND GASKET MATERIALS 


FACTORIES: Passaic, N.J.; Bridgeport, Conn.; Manheim, Pa.; 


eterborough, Ontario, Canada 


Neenah, Wis,; No, Charleston, Crawfordsville, ind; 


RAYBESTOS- MANHATTAN, INC., Mechanical Packings ¢ Asbestos Textiles « Laundry Pads and Covers e Industrial 
Rubber « Engineered Plastics « Sintered Metal Productse Abrasive and Diamond Wheels ¢ Rubber Covered Equipment 
Brake Linings « Brake Blocks « Clutch Facings « Fan Belts « Radiator Hose « Bowling Balls 
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93 ELECTRIC MOTORS 


Sterling Electric Motors, Inc. A new 20-page 
catalog lists prices and selection data for the more 
commonly used electric power drives The cat 
alog covers normal speed electric motors, geared 
motors, variable speed transmissions and speed 
reducers 


94 AUTOMATIC MECHANICAL CLUTCHES 


Mercury Clutch Div., Automatic Steel Products, 
Inc An eight page folder gives specifications 
applications and special data on the two general 
types of clutches for gasoline engines and elec 

trie motors Also listed are representatives who 
are qualified to assist in the proper selection and 
application of the firm's clutches 


95 STEAM SURFACE CONDENSERS 


Maryland Shipbuilding & Drydock Co., Industrial 
Products Div A brochure describes products 
and experience of the company in the heat trans 

fer and fabricated machined component parts 
manufacturing capital equipment industry 

bimphasis is on steam surface condensers 


96 MECHANICAL SPRINGS 


Associated Spring Corp. An 81 page manual 
contains information on spring design, including 
forms for presenting all details about @ particular 
design needed to prepare the specification 
Principles of spring design and fundamental for 
mulas for stress and deflection are included 


97 ALLOY STEELS 


Copperweld Steel Co. A 16 page bulletin covers 
lead treated steels Case histories of components 
made of the material are included, along with 
data on characteristics and mechanical properties 
of various leaded alloy 


GUIDE 


98 TECHNICAL BOOKS 

Reinhold Publishing Corp. A ‘8 page annual 
catelog lists books on materials engineering 
metallurgy, automation, physics, plastics, lubri 
cation, paints, fasteners, chemistry, and architec 
ture Books are classified by subject, and in 
dexed by title, subject, and author Each listing 
includes description and complete table of con 
tents 


99 STORAGE WATER HEATERS 
Patterson-Kelley Co., Inc. A 18 page catalog 
revised to include the latest provision of the 1952 
ASME Code for unfired pressure vessels, features 
the firm's standard lines of commercial and indus 
trial storage water heaters Selection tables of 
capacities and weights, dimensions, hot water 
fixture capacities, material thicknesses, heating 
elements, piping diagrams are included 


100 SPECIAL PURPOSE STEEL 

Crucible Steel Co. of America’ A 252 page cat 
alog describes more than 700 products available 
from stock at warehouses throughout the coun 
try The book index lists 16 categories, includ 
ing high speed, tool, stainless, alloy and ma 
chinery, available in 16,000 grades and sizes 
Kastimating, conversions and weight tables are 
included 


101 soners 

Pacific Steel Boiler Div., National-U.S. Radiator 
Corp. A 24 page catalog, AP 364, features the 
entire line of Pacific Steel Boilers for medium to 
large size installations as well as SBI table | 
boilers for commerical applications are featured 


102 pressure GAGES 

American Chain & Cable Cc., Helicoid Gage 
Div. The 24-page Helicoid gage catalog de 
scribes the Helicoid gage as guaranteed accurate 


careers in peaceful 
applications of atomic energy 
HEAT TRANSFER ANALYSIS 


Responsible positions on 
our Engineering Staff 


SENIOR MEN 
Qualifications: BS, MS, or PhD in ME or 
Chem. FE. Prefer 2-5 years’ related engineer- 
ing background, Outstanding opportunities. 
Perform and direct studies on heat transfer 

in reactor systems, and on the dynamics 
and thermodynamics of fluid flow. 


Write: Answer will be prompt and confidential 


ATOMICS 
INTERNATIONAL 


TH AMERICAN AVIATION, INC, 


Mr. G. W. Newton, Personnel Office, Dept. ME-11, 
21600 Vanowen Street, Canoga Park, California 


(In the Suburban San Fernando Valley, near Los Angeles 
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to within '/; of | per cent of the total dial gradua 
tion over the upper 95 per cent of the 270-deg dial 
are Cutaway photographs and line drawings 
show the complete line of Helicoid gages 


103 Fin RADIATION 


Moore Dry Kiln Co — Bulletin 5308-RK illustrates 
and describes a steel finned pipe for heating and 
cooling applications. Surfaces are formed by 
spirally wound coils of heavy gage steel strip 
corrugated on inner edge 


104 pRoPORTIONING PUMPS 


Hills-McCanna Co.--A_ two-color, eight-page 
catalog, No. 604, covers details and specifications 
of the Model U and K mechanical and hydraulic 
drive metering and proportioning pumps, the 
Hills McCannameter for precision pumping as 
low as 11 cc/min and the new Model 4411 chem 
ical pump for systems requiring limited capacities 


1058 o-rincs 


Linear Inc.-Compact 16-page folder contains 
tables of standard O-ring sizes as well as dimen 
sional data for installation Notes contain gen- 
eral recommendations on clearances, design ma- 
terial, machining, and finishes for most O-ring 
applications. A special compound bulletin de 
scribing the latest polymers and synthetic rub- 
bers from which O-rings can be molded is also 
included 


106 ROLLER BEARINGS 


Hyatt Bearings Div., General Motors Corp. 
Catalog 150 illustrates and describes solid roller 
bearings, wound roller solid race and split race 
bearings, industrial inch bearings and solid roller 
bearings in separable inner race, separable outer 
race and nonseparable types 


107 FLexiBLe COUPLINGS 


H. S. Watson Co. Two catalogs illustrate and 
describe flexible couplings A four page catalog 
presents general information and an eight page 
catalog gives engineering and selection data for 
units capable of handling up to 800 hp 


108 ROTARY SLITTING LINES 


Yoder Co. A 75 page handbook provides infor 
mation on slitters and allied equipment Basic 
data on design, selection and operation of slitting 
lines, and specifications of slitters, uncoilers, re 
coilers, coil cars, and scrap choppers are included 


109 DIAPHRAGM VALVES 


Grinnell Co.--An 8-page catalog describes dia 
phragm valves offering streamlined fluid passage 
flow control, leak-tight closure Isolation of 
working parts from fluid stream is said to prevent 
product contamination and corrosion of operating 
mechanism Flexibility of assembly and wide 
choice of materials for bodies, body linings and 
diaphragms are described 


110 CENTRIFUGAL PUMP 


Corley Co. Hight page bulletin illustrates and 
describes Magnaflow centrifugal pump for open 
or closed systems, hazardous fluids, contamin 
ables, vacuum pressure and no loss systems 


111 spREADER STOKERS 


Hoffman Combustion Engineering Co. Catalog 
No. 55-CAD describes and illustrates features of 
moving-grate spreader stokers. Catalog 55-PDG 
describes, illustrates, and supplies additional in 
formation on spreader stokers with dumping 
grates. Capacities from 20,000 to 500,000 Ib of 
steam per hr 


112 MARKING EQUIPMENT 


Jas. H. Matthews & Co., Inc. Four supplement» 
to catalog 146 include 21 pages describing hand 
marking stamps and tools, 16 pages describing 
steel marking dies, 19 pages describing marking 
machines 17 pages describing identification 
checks, badges, tags 


113) ALUMINUM CASTINGS 


American Brake Shoe Co. Brochure shows how 
to improve design, reduce weight in critical air 
craft castings New high strength materiais 
Ductaluminum 4556S and Ductaluminum 4561 
are described Improved casting reliability is 
said to cut shop rejects, reduces machining losses 
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114 ciRCULATING OL SYSTEMS 


Farval Corp.— Bulletin No. 70, an eight page il 
lustrated brochure, provides information on 
Lubrival, a new type of circulating oil system for 
presses and other semi-automatic or automatic 
production equipment The booklet contains ap 
plication photos, schematic drawings and descrip 
tion of components. 


115 Bronze, iRON VALVES 


Fairbanks Co. New Catalog 57 
scriptions and specifications on complete lines of 
bronze and iron body valves. Bronze valves of 
all types, including solder and brazed end valves 
with pressure ratings from 125 to 400 |b steam are 
covered Iron body valves of all types, including 
WWA and Underwriters Approved, with pres 
sure ratings from 125 to 250 1b steam are listed 


provides de 


116 speeD reDUCER 


Western Gear Corp. Catalog 5616 provides en 
gineering information on in-line series of speed 
reducers identified by the trade name StraitLine 
available in double and triple reduction Double 
reduction units are offered in 15 standard ratios 
from 3.39:1 to 57.3:1 with ratings to 100 hp 
Triple reduction units are available in Y ratios 
from 82.1:1 to 190.7°1 with ratings to 50 hp 


117 BRASS MILL PRODUCTS 


Bridgeport Brass Co. A new 230 page technical 
handbook on copper-base alloys covers strip 
sheet, rod, wire, tube Details on composition 
mechanical and physical properties, suggested 
applications are included, along with photos 
tables, charts 


118 Gate VALVES 


Ohio Injector Co. — Bulletin 1007 covers gate line 
valves in the [BBM series with bronze seat rings 
and all-iron series with nickel plated steel stems 
and resistant type body bonnet 


119 MOLDING TEFLON 


Sparta Mfg. Co. -A four page brochure covers 
patented process of custom molding parts of 
Teflon in thin sections and shapes. Properties 
and characteristics of Teflon, suggested end uses 
and illustrations of such parts designed through 
the process as cup, ball, or shaft seals, washers, 
gaskets and diaphragms are included 


120 steeL ExTRUSIONS 


Allegheny Ludlum Steel Corp. Steel extrusions 
are covered in an 11 page booklet, including use 
of extrusion in range of steels carbon, alloy 
stainless, tool, and high temperature -and the 
whole group of special metals that includes ti 
tanium, zirconium, and hafnium In addition 
to diagraming and explaining the extrusion proc 
ess. product classification, mechanical properties 
design, and tolerances of extrusion are discussed 


121 rotary BLOWERS 


Roots Connersville Blower Div., Dresser Ind. 
Bulletin AF 154 describes rotary positive blowers 
7-in. gear diameter and smaller They are rated 
from 1 to 7 psig and will handle from 10 to 700 
efm of air Kighteen standard sizes are listed 


122 visratiON ISOLATION 


Korfund Co.-A four page bulletin gives infor 
mation on how to write vibration isolation spec 
ifications for air conditioning and related equip 
ment It contains a definitive treatment of the 
factors involved in the selection of various isola 
tion media commercially available and has a selec 
tor chart designed to simplify writing specifica 
tions Bulletin F2C 


123 HYDRAULIC PRESSES 


Lake Erie Machinery Corp. Bulletin 11 de 
scribes hydraulic presses and die casting ma 
chines. It incorporates a comprehensive chart re 
lating various types of presses to their production 
uses) Photos of representative presses and a 
selection chart are included 


124 ALLOy STEEL PIPE 
U. S. Pipe & Fdry. Co., Steel & Tubes Div. 


Bulletin illustrates and describes turned and 
bored, metal mold, centrifugally cast alloy steel 
pipe Case histories are given, along with a de 
scription of the manufacturing process 
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125 ULTRASONIC MACHINING 


Sheffield Corp. How to use ultrasonic energy to 
cut, drill, emboss, engrave, slice, and dice hard 
and brittle metals and nonmetals ts shown in pub 
lication No. CAV 7-56 The 16-page illustrated 
booklet describes the ultrasonic machining proc 
ess, shows examples of designs and forms ma 
chined in carbide, glass, germanium, ferrite and 
ceramic, and also includes specifications and 
machining capacities of ultrasonic machine tools 


126 DUPLICATING BALL-POINT PEN 


Venus Pen & Pencil Corp. Sample Venus 
Thermocopy Ball PEN cil is offered free The 
pen is designed for use in duplicating processes 
Specially formulated super opaque black ink al 
lows black markings on originals or masters 
May be used for Thermofax, Verifax, Diazo 
offset, and Chemograph processes 


127 coppER, COPPER ALLOY 


American Brass Co. —A 24 page reference manual 
contains copper and copper-alloy specifications, 
including ASTM, ASME, AWS, SAE, AMS, 
federal, military, Navy, and joint Army-Navy 
specifications 


128 verticAL TURBINE PUMPS 


Layne & Bowler, Inc. A comprehensive book 
explains vertical turbine pumps Included in 
the 72-page hard bound book are graphic tables 
photographs, drawings and charts 


129 socker screws 


Allen Mfg. Co.—-Genera! catalog, G57, 40 pages, 
describes the line of hex socket screws and pre 
cision fasteners, including flat and button head 
cap screws, shoulder screws, pipe plugs, dowel 
pins, Allenuts, and hex keys Included are en 


Another 


Here is protection against 
damage from surge pressures 
... the means to eliminate 
resulting water hammer. 
They operate instantly when 
flow reversal starts or when 
flow is zero. Write for de- 
scriptive Bulletins. 
Write for Bulletins No. 654 on the 


Valves; No. 851 on Cause, Effect and Control 
of Water Hammer 


gineering data and standards pertaining to socket 
screws 


130 ALCOA PIPE AND FITTINGS 


Aiuminum Co. of America A 20 page booklet 
covers process piping, pipelines, portable piping 
structural piping applications fittings and 
flanges, installation, dimensions and weights of 
aluminum pipe and fittings Form 10107 


131 ROLLER CHAIN 


Acme Chain Corp. A new illustrated 100 page 
catalog covers precision roller chain and sprockets 
flexible couplings, special conveyor attachments 
Horsepower charts and standards, plus new en 
gineering section showing diagrams of 46 methods 
of chain adjustments to assist in design and ap 
plication problems are presented 


132 HEAT EXCHANGERS 


Niagara Blower Co. Bulletin 140 describes Aero 
heat exchanger with installation photographs and 
diagram explaining functions New design 
equipment simplifies maintenance with complete 
access to all parts Panel casing Construction re 
duces first cost and upkeep, the bulletin says 


133 PACKINGS, GASKETS 


Crane Packing Co. A 12 page booklet illustrates 
and describes the firm's Teflon mechanical and 
hydraulic packings, sheets, rods, tubing, tape 
flexible bellows, gaskets, custom molded and ma 
chine parts, electrical and electronic parts 


134 screw THREAD STANDARD 


O-Vee Gauge Co. Serew Thread Standard 
H 28" has been revised and reprinted and issued 
Sept 1957 New gaging requirements are dis 
cussed and deseribed in a brochure, illustrated by 
diagrams 
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continuous ped | 135 strucrurat PANEL 


Philip Carey Mfg. Co.--A folder, Form No. 6295 
describes a 2-in-1 insulated structural panel for 
interior use in duct construction industrial 


ovens, coil housings, plenum chambers. It is 
formed of laminated plies of corrugated and flat 
asbestos paper sheets, bonded with a fire-resist 
} ant adhesive 


136 METERED LUBRICATION 


ad Lubricating Corp.-A four-page bulletin 
rou “The ABC of odern Lubrication” describes 
automatic lubricating system components. All 

| systems consist of distribution sys 


tem and a Meter-Unit for each bearing served 
The bulletin describes lubricators for rotary, os- 


automatic cillating, hydraulic, solenoid, or hand operation 


137 POWER PLANT EQUIPMENT 

Copes-Vulcan Div., Blaw-Knox Co.-—-Bulletin 
No. 1022A describes a line of power plant equip 
ment which includes automatic combustion con 
trol, boiler feedwater control and soot blowing 


systems, desuperheating and pressure reducing 
stations, and rotary and retractable soot blowers 


According to the bulletin, the firm offers a com 
pletely integrated system for the control of com- 
bustion, feedwater, steam temperature and boiler 


cleaning It is available in a single package or as 
individual systems to meet specifications 


AND GAs BURNERS 


| Engineer Co.— Bulletin OB-53 illustrates different 
types and sizes of gas and oil burners and includes 
engineering data and specifications for pumping 
and heating sets for all types of liquid fuels 


139 SAFETY DEVICES 


Reliance Gauge Column Co. Bulletin 516 is a 
condensed catalog of water columns, water-level 
gages and accessories, and liquid-level alarms 
It is a key to more complete catalog sections de 
! scribing this class of equipment as made by 
Reliance 


140 BALL BEARINGS 


Federal Bali Bearings Co.-.Catalog D-1 contains 
24 pages of dimensional tables for selection of ball 
bearings according to size, and assists in the 
identification of ball bearings for which a repalce 
ment is required Both metric and inch measure 
ments are shown. Catalog also includes inter 
change and conversion tables. 


141 Hoists, CRANES 


Plants running full blast can ill-afford down time for Detreit Helet & Machine Co.—Bulletia 850 de 

. ‘nai ai scribes the Detroiter, a hoist that can be equipped 

the clock without interruption is commonplace with Norblo specializes in equipment for use in explosive at 
mospheric conditions 


Automatic Bag Type Arresters. 


142 GENERAL SERVICE PUMPS 
Complete time-cycles for progressive automatic bag shak- 


ing are controlled by highly efficient electric timers. Only offered. D-100 and E-100 cover general service 
pumps E-101 covers nonclog sump pumps 
one compartment 1s cut out at a time, and that for justa ¥.100 covers vertical nonclog pumps, F-i01 
few seconds, with no drop in efficiency for the installation 
as a whole, Norblo’s compartment construction is the time- 143 super REFRACTORIES 
; intenance d repair i Carborundum Co., Refractories Div. 
saving solution to inspection, mainte nanc and repair in af 
busy plants... For “good housekeeping” or for salvage, covers latest data on super refractories including 
newly developed compositions for specialized ap 
Norblo Automatic installations have many design advan- plications. Re-frax silicon-uitride bonded silicon 
e ° 7 . carbide refractories which can be produced in in 
° tages wherever continuous high recovery of industrial dusts tricately designed shapes to close dimensional 
¢ tolerances is described. Chemical analysis and 
and fumes 18 important, physical property charts are provided on all ma 
terials 


It pays you to write at once for latest information on 
Norblo Automatic Bag Type Dust Arrester that assures 144 BALL BEARING SWIVEL JOINTS 
Chiksan Co. A revised 32-page catalog, 


constant high efficiency dust handling. covers the company’s line of ball bearing swivel 
joints, loading racks, manifolding lines, all 
and flexible air 


‘ t r hose 
THE NORTHERN BLOWER COMPANY Typeal applications 


are illustrated and dimensional and operating data 


6421 Barberton Ave., Cleveland 2, Ohio Olympic 1-1300 is provided 


Norb 
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145 cLEANABLE FILTERS 


Cuno Engineering Corp. Literature covers 
Klean and Super Auto Klean edge type 
cleanable filters, and filters for built-in installa 
tions, and Micro-Screen filter elements of rein 


FOR ALL INDUSTRIES forced screen mesh 


ENGINEERED DUST COLLECTION SYSTEMS 
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146 siicone 


Garlock Packing Co.—An eight-page bulletin 
No. AD-147 covers silicone products for use in 
diaphragms, gasketing, sheet packing, oil seals, 
rings, insulation, tape, rod and valve stem pack 
ings, and for molded, extruded, die-cut and 
metal-bonded shapes for various uses. Silicone 
sponge applications are included 


147 OPTICAL INSTRUMENTS 


Bausch & Lomb Optical Co.—-A booklet, ‘‘Indus- 
trial Optical Aids,’’ contains information on an 
assortment of inexpensive precision optical in- 
struments and suggests ways to use them to gaio 
faster, easier, lower-cost production. Items dis- 
cussed include magnifiers, microscopes, wide 
held tubes, macroscopesand comparators Catalog 
D 1059 


148 siLicONE RUBBER COMPOUNDS 


Acushnet Process Co.—Literature describes sili- 
cone rubber compounds and expanded services for 
the molding of precision parts now available from 
the company. Increased service temperatures to 
500 F and for limited periods to 600 F are offered 
by five new compounds. Three compounds with 
low shrinkage characteristics in the 50 to 70 
durometer range permit molding of parts and 
holding of close tolerance in existing tools 


149 BALL BEARINGS 


New Departure Div., General Motors Corp.- A 
36-page booklet illustrates and describes minia 
ture precision instrument ball bearings Data is 
given on each series, along with engineering and 
performance information 


150 reservoirs, STANDPIPES 


Koven Fabricators, Inc. Bulletin 555 describes 
and illustrates steel reservoirs and standpipes de 
signed to provide water storage from 50,000 to 
2,500,000 gal Bulletin 50) covers stress re 
lieving, X-ray inspection, hot dip galvanizing 
and finishing done by the company 


151 steREOMICROSCOPES 


Bausch & Lomb A catalog discusses principles 
and equipment used in connection with stereomi 
croscopy. A guide to the selection of stereomicro 
scopes and accessories is included, along with re 
productions of specimens seen through this 
medium. Catalog D-15 


152 px STAINLESS STEELS 


Armco Steel Corp. -20-page booklet of case his 
tories with illustrations tells how Armco 17-7 PH 
and 17-4 PH (precipitation hardening) stainless 
steel bar and wire improve product design and 
performance at low cost. Typical mechanical 
properties of both grades of bar and wire are also 
given 


153 POWER TRANSMISSION PRODUCTS 


Boston Gear Works.--A 576-page, pocket-sized 
catalog contains information on aes standard 
ized power transmission products. More than 50 
pages of engineering data are included. 


154 pire HANGER 
National Valve & Mfg. Co. —Bulletin No 157 


gives specifications for pipe hangers, engineering 
drawings of all models, weight load selection 
tables and erection and adjustment information 
Levelglide hangers, which permit horizontal 
movement of piping systems, also are described 


155 sarety CONTROLS 


McDonnell & Miller, Inc.-Kight page catalog 
covers typical hot water space heating boiler 
systems, showing proper positioning of safety 
devices to guard against over pressure and low 
water Service recommendations are included 


156 vacves 


Republic Mfg. Co.—Catalog No. 654A, 72 pages, 
illustrates and gives specifications on needle, 
globe, plug, check, relief, selector valves for in 
dustrial, chemical and aviation uses 


157 AUTOMATION EQUIPMENT 


Patterson-Emerson-Comstock, Inc. Automation 
Div.-A 16-page, illustrated brochure on auto 
mation, written in nontechnical language, covers 
the broader aspects of automation and indicates 
some procedures that have been found useful 
within the process industries 
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Scale deposits on steam tur- 
bine blading. Photo courtesy of 
Hartford Steam Boiler Inspec- 
tion & Insurance Co. 


No Build-Up! No Blow-Up! 


WHEN MODEL 1106 PROPORTIONEER 
FEEDS BOILER WATER CHEMICALS 


| Prevent scale build-up (caused by boiler carry-over) on 
turbine blades with proper raw water or internal steam 
| boiler treatment. Model 1106 Proportioneer feeds all chem- 

icals (alkaline, neutral, or acid) accurately (guaranteed 
within + 1‘/ ) over 15 to | range. Capacities range from 0.11 
| to 35.6 GPH .. . for discharge pressures up to 1100 psig. 


In-Motion Stroke Adjustment offers the ultimate 
in convenience for controlled chemical feeding. 
Stroke length adjustable (no tools required) in 
stepless increments over entire range of pump 
while pump is in operation! 


PAY LECE, GET MORE! 


Design features of this proportioning 
pump include interchangeable measur- 
ing cylinders, super-accurate Vane-Guide check valves, and 
percentage calibrated stroke-length scale. 

Request Bulletin 1106-2 for complete data. Write to 
PROPORTIONEERS, INC., 382 Harris Avenue, Providence 1, 
Rhode Island. 


@ PROPORTIONEERS 
B-I-F INDUSTRIE 
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Bubbles in boiling liquid were “frozen” with stop motion by photographer Bernard Hoffman. 


Controlling Temperature 
in Fluid Engineering 


Heat is generally only one part of your problem. Pressure, 
abrasion or corrosion factors usually must be taken into 
account, too, So if your past experience offers no precedent, 
you can look to 8. Morgan Smith’s specialized engineering 
leadership for assistance. 


A number of materials are available to meet extreme work- 
ing conditions. Here the broad SMS background combines 
with specialized valve engineering to help you. Perhaps 
R-S Butterfly Valves can be applied to control volume and 
flow at high temperatures. Or, if heat and corrosion make 
extremely accurate timing and fast, drop-tight closure a 
tough problem, an SMS Rotovalve could be the answer. 
Whatever your special processing needs, you can get help 
in protecting your equipment investment. 


There is a full SMS line — standard R-S Butterfly Valves 
ready for fast assembly and shipment from stock, Roto- 
valves and Ball Valves. A call to our nearest representative 
will bring information, Or, write S. Morgan Smith, York, 
Pa., for data on standard valves or special applications. 


Rey 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED, TORONTO 


Rotovaives Ball Vaives R-S Butterfly Vaives «+ Free-Discharge 
Vaives * Liquid Heaters «© Pumps «+ Hydraulic Turbines & Accessories 


158 avuminum 


Revere Copper & Brass, Inc.—‘‘Revere Alumi- 
num Products’ 36 pages, discusses the advan 
tages of aluminum alloys, the variety of extruded 
products available, the uses to which seamless 
drawn tube and pipe can be put, and the uses of 
sheet, bus bar, and die-pressed forgings. It 
contains many tables giving both mechanical and 
physical properties. 


159 OlL-RETAINING BEARINGS 


Bouad Brook Oil-Less Bearing Co. More than 
600 of the most widely used sizes of oil-retaining 
porous bronze bearings are listed in the firm's 
Stock List No. 4 Also provided is condensed 
information on application, installation, lubrica- 
tion and machining 


160 FRACTIONAL HP MOTORS 


Robbins & Myers, Inc. A ten page booklet 
describes its new line of Model R re-rated frac 
tional horsepower motors available in ratings 
from '/s to 1 hp in polyphase, capacitor single 
phase, permanent split capacitor and (in the 
smaller ranges) split phase types. Totally-en 
closed designs are included 


161 FLOAT, THERMOSTATIC TRAP 


Warren Webster & Co. Bulletin B-1205 de 
scribes a new series of float and thermostatic 
traps for steam pressures to 150 Ib per sq in 
Traps are now made with | and 1'/, in. con 
nections Bulletin gives construction details, 
ratings and suggested specifications 


162 BIN LEVEL CONTROLS 


Bin-Dicator Co.--Catalog describes and illus 
strates bin level indicators including new Roto- 
Bin-Dicator and Bin-Flo aerator units Dimen- 
sional drawings, mounting details, typical appli- 
cations, wiring diagrams, and list of present 
users 


163 iNouUsTRIAL COOLING FANS 


Koppers Company, Inc., Metal Products Div. 
A 4 page folder illustrates and describes new, all 
metal, ‘Precision Engineered’’ Aeromaster fans 
for cooling towers and radiator type coolers 
Design features are discussed 


164 somers 

Brown Fintube Co. Bulletin No. 554 illustrates 
and describes the construction, operation, con- 
trols of boilers in capacities of from 30 to 350 hp 
Dimensions and specifications are tabled 


165 TestinG Devices 


Baldwin-Lima-Hamilton Corp., Electronics & 
Instrumentation Div.—-Bulletin 4300 lists SR-4 
devices and equipment for load, torque and fluid 
pressure measurement and control Numerous 
application photos in all fields are included in this 
20- page bulletin 


166 CENTRIFUGAL PUMPS 


Dean Bros. Pumps Inc.—Circular No 190 il 
lustrates Type GS standard centrifugal pumps for 
general and chemical service Design and con 
struction data is given, along with a sectional view 
and parts list and dimension prints of the vari 
ous units in the series 


167 TECHNICAL BOOKS FOR ENGINEERS 


Ronald Press — Brochures containing detailed de 
scriptions of current technical books on mechanics, 
engineering, aeronautics, industrial management, 
metallurgy, applied and physical sciences, etc 
Practical reference works like the Ronald Hand- 
books, basic studies, and pioneering works on the 
latest engineering and scientific developments are 
included 


168 MATERIALS HANDLING 


Syntron Co.--A condensed catalog, No. 577, 
contains 50 pages of technical data, brief descrip 
tion and photographs of bin vibrators, vibratory 
feeders, vibratory conveyors, power tools, shaft 
seals, selenium rectifiers, vibrating parts feeders, 
heating elements and other equipment 


169 FLExiBLe METAL HOSE 


Flexonics Corp.--A 12-page catalog covers line 
of Flexon flexible metal hose The three main 
types of flexible metal hose and their specifications 
are given, typical applications are told, couplings 
available described, and a chart on how to select 
metal hose is included 
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170 GAS-FIRED HEATERS 


Reznor Mfg. Co.—- Bulletin GN-57 gives specifica 
tions, dimensions and application and installation 
information on gas-fired unit heaters and duct 
furnaces. Capacities on unit heaters range from 
25,000 to 300,000 Btu. Individual unit capacities 
for duct furnaces range from 50,000 to 300,000 
Btu; system capacities in excess of 2,000,000 Btu 
are obtainable through sectional assembly 


171 GRATING-FLOORING AND TREADS 


Irving Subway Grating Co., Inc.—Catalog F-400 
contains illustrations, descriptions and engineer 
ing data on grating-flooring, treads, and floor 
armoring (riveted, press-locked, welded types) for 
industrial and power plants and refinery walk 
ways, stairways, driveways, trucking aisles; 
ship cat-walks and engine room floors and treads; 
lo@omotive, freight and passenger car runways 
and treads; roadway armoring expansion joints 
catch basin covers; bridge decking 


172 COOLING TOWER FANS 
Marley Co.--New 12-page bulletin describes de 
velopment of the company’s multi-blade fans 
made in sizes from 4 to 22-ft in diameter Per 
formance and service advantages attributed to 
this type of equipment are outlined 


173 HARD CARBIDES 


Kennametal, Inc.--A 44-page booklet describes 
basic design principles for use of hard carbides; 
methods of forming; methods of fastening car 
bides mechanically; and a general treatise of 
Kennametal and suggested fields of application 


174 vacuum pumps 

Leiman Bros., Inc.—-A 16-page catalog, No 
1957, describes rotary positive air and vacuum 
pumps, gas boosters and air motors. Included 
are 2 and 4 wing types; fan-cooled, water-cooled 
and new radiator air-cooled models, motor driven 
units, direct-coupled and belt-driven models; 
integral pump and motor; automatically con 
trolled tank units; accessories 


175 circuLar FORGINGS 


Alco Products, Inc. -A 16-page bulletin describes 
production of ring forgings using company’s 
quality-conutrolled steel Bulletin documents com 
pany's technical experience; contains four-page 
table for use in calculating weights of rings from 
Ito 145 in. in diameter 


176 ABsORPTION REFRIGERATION 
SYSTEMS 
Black, Sivalls & Bryson, Inc. Catalog 35 10 de 
scribes new ammonia absorption refrigeration 
unit for gas processing that requires temperatures 
below ordinary atmospheric level The unit can 
be used for hydrocarbon dewpoint control in pipe 
lines, to increase hydrocarbon recovery with low 
temperature separation units where there is no 
available pressure expansion, and to increase 
gasoline plant hydrocarbon recovery up to 100 
per cent by chilling the absorption oil 


177 PACKAGED STEAM GENERATORS 


Union Iron Works A 16-page bulletin, MH 3-54, 
describes Union Type MH packaged water tube 
steam generators equipped for oil or gas firing or 
both, with automatic, semi-automatic or manual 
combustion controls. Included are cutaway illus 
trations, tube arrangement layouts, photo 
sequence story of actual shop assembly and di 
mension tables for 13 standard sizes from 10,000 
to 60,000 Ib of steam per hour 


PAST EXAMINATIONS 
for Professional Engineers 
given by New York State 
This pamphlet contains the ques- 
tions given in 1952-1956 examina- 
tions. They cover problems in struc- 
| tural planning and design, in practical 
applications of basic engineering sci- 
ences, and the more advanced and 
specialized problems in practical ap- 
| plications of engineering principles 
and methods. 
| $2.00 (20% Discount to ASME members) 
THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 
29 W. 39th St., New York 18, N. Y. 


MECHANICAL ENGINEERING 


BOILER-BURNER 
PACKAGE UNIT 


CERTIFIED EFFICIENCY! 


As pioneer and master-builder of Scotch Marine type boilers, TITUSVILLE 
is proud to present the 3-PASS boiler-burner package unit for high and low 
pressure and hot water. Offering the highest efficiency obtainable, these 
new 3-Pass boilers provide economy in service so great as to return the 
entire investment cost over a few years of operation. Designed for use with 
any of the leading makes of burners, and for gas, oil, or gas-oil combina- 
tions, Titusville 3-Pass boiler-burner units are available in ten sizes, with 
heating surfaces from 358 to 3571 sq ft. Write for the facts, and a quotation 
on your requirements. 


A Division of 


BOILER DIVISION 
BOILERS for Power and Heat .. . High and Low Pressure . 
Water Tube... Fire Tube... Package Units 


PROCESSING EQUIPMENT DIVISION 


Crystollizers . . . Direct Fired Heaters . . . Evaporators 
Heat Exchangers .. . Mixing and Blending Units. . . Quick 
ening Doors . . . Special Carbon and Alloy Processin 
Synthase Converters TITUSVILLE, PENNSYLVANIA 
FORGE DIVISION Manutacturers of A Complete Line of Boilers 
Cronkshafts .. . Pressure Vessels. . . Hydraulic Cylinders for Every Heating and Power Requirement 
Shafting ... Straightening and Back-up Rolls Plants at Titusville, Pa. and Werren, Pa. 


Offices in Principal Ces 
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up to 150 psi 


listed 


C.$.A 
Approval 
No. 5545 


100 psi. 


90 - 


Underwriters’ 


large feeding ca 


NOVEMBER, 


MSDONNELL No. 191 
Water Column Type Pump Control 
Cut-off and Alarm Switch 


Controls the boiler feed pump the 
one right way—from the boiler 
water level itself. Introduces new 
repulsion magnetic switching for 
positive opening and closing. 
Quality is attested by its use as 
standard equipment on many 
fine ‘‘package’’ boilers. Other re- 
pulsion switching types for boilers 
up to 250 psi. 


or 


Write for Bulletin L-123 
MSDONNELL & MILLER, Inc. 


3510 Spaulding Ave., Chicago 18, IIlinois 


M‘SDONNELL 
» Water Level 


1957 


MSDONNELL 
No. 27T 
MAKE-UP 

WATER FEEDER 


Automatically adds water to con- 
densate receiver to make-up for 
any defficiency in returns. Has 
acity to meet any 
sudden boiler demand. Stainless 
steel needle and seat assure drip- 
tight closing. For tank pressures 
to 35 psi., supply pressures to 


YOUR 


178 1001 
Firth Sterling Inc. A catalog covers high speed 
steel tool bits Typical analyses of five grades of 
high speed steel are included, with sizes, standard 
package quantities, weights per package, and 
prices Authorized distributors are listed 


179 ain CONTROL VALVE 

Hanna Engrg. Wks. Catalog 262 gives data 
and dimensions on Flo-Pilot air control valves 
which have a small synthetic rubber boot that 
snaps into place around the valve stem to seal out 
dirt and abrasives. The same valve can be used 
either as two. or three-way 


180 MECHANICAL TUBING 

Babcock & Wilcox Co., Tubular Products Div.— 
Bulletin TB-340 is a guide to the choice of seam 
less mechanical tubing. This eight-page bulletin 
describes the various methods of producing seam- 
less mechanical tubing, the several types of sur 
face finishes and machining qualities. 


181 Liquip LeveL GAGES 

Jerguson Gage & Valve Co.--Condensed catalog 
No. 305 illustrates standard and special function 
gages and valves, giving dimensional drawings 
construction features, pressure temperature 
graphs and ratings, materials, and tables of 
sizes, specifications and standard and optional 
features. Illustrated with photographs and 
drawings 


182 PACKAGED STEAM GENERATORS 


Superior Combustion Industries, Inc. — Packaged 
water tube type D Superior steam generators 
with capacities to 50,000 |b of steam per hour are 
described in a 1 2-page bulletin 


183 ELECTRONIC CONTROLS 

Dynamatic Div., Eaton Mfg. Co.-—Bulletin EC2 
covers the construction, performance and main 
tenance of electronic controls used on the firm's 
eddy-current adjustable speed drives and other 
equipment 


184 ELECTRICAL HEATING UNITS 


Edwin L. Wiegand Co. Booklet illustrating and 
describing 101 ways to apply electric heat and 
showing approved methods of electrically heating 
liquids, air, gases, machine go and process 
equipment. All items are illustrated and de- 
scribed in detail and varied applications are 
shown. The heating units go under the trade 
name of Chromlox 


185 iL FILTERS, STRAINERS, 
OILING DEVICES 

Wm. W. Nugent & Co., Inc.-Seven bulletins: 
No. 6 illustrates and describes Nugent pressure 
strainers; No 7 gravity filters; No. 7A pressure 
filters; No. 8 tanks, pumps, shaft oilers; No. 14 
oiling and filtering systems for turbines, paper 
mills, steel mills, pumps, compressors; No. lf 
oiling devices; No. 16 sight feed valves, multiple 
oilers, flow indicators, sight overflows, and com- 
pression union fittings 


186 GATE, GLOBE VALVES 

Wm. Powell Co..-A 24-page condensed catalog 
(revised edition) illustrates and describes gate, 
globe, angle, check, Y, flush bottom tank, lubri 
cated plug, valves in bronze, iron, steel and cor 
rosion-resistant metals and alloys It lists avail 
able sizes and pressure temperature ratings 


187 OPTICAL TOOLING 

Charlies Bruning Co.-A 20-page illustrated book 
let, explaining the theory, principles, and practice 
of the new technique of optical tooling. The 
booklet shows how optical tooling provides toler 
ances of 003 in. in 100 ft. It is claimed to offer 
easier construction, assembly, inspection, and 
insurpassed dimensional control in erecting jigs, 
fixtures, and assembly structures 


188 vieratiNG FEEDERS 


Carrier Conveyor Corp.—-Natural frequency me 
chanical vibrating feeders are illustrated and 
described in Bulletin No. 1001. No complicated 
electrical equipment is used in these feeders 
which come in standard widths to 72 in. and 
lengths to 12ft. Special high temperature models 
for 1800 F material are available. All models 
are available with fixed or variable feed rate 
drives 
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189 PLANT CLEANING GUIDE 


Oakite Products, Inc.—Booklet F 9394R3 incor- 
porates charts of equipment, cleaning methods, 
solutions, concentrations, temperatures, cleaning 
equipment. It covers cleaning, descaling, de- 
rusting, paint stripping, rust prevention, sanitiz- 
ing, treatment of water in humidifying, air con- 
ditioning, refrigerating units. Steam and hot 
spray cleaning devices are described 


190 soiLer FEED PUMPS 


Pacific Pumps Inc.—Bulletin 122 illustrates and 
describes boiler feed pumps for high-pressure 
service. Included are 4-color cutaway photos 
showing features of the pumps, a performatce 
chart and a discussion of pump design and man 
ufacturing. 


191 Fitters 


Air-Maze Corp. General catalog describes en 
tire line of air filters and liquid filters, including 
oil bath air filters for engines, compressors, 
blowers, heating and ventilating filters and elec 
trostatic precipitators, all metal, cleanable liquid 
strainers offering down to 10 micron filtration, 
odor eliminator panels, intake silencers, exhaust 
spark arresters 


192 stoots, cHaAiRrs 


Cramer Posture Chair Co.—-A brochure illustrates 
different models of stools and posture chairs 
Engineering drawings and photographs show ex- 
clusive forward tilt, adjustable footring, finger-tip 
adjustments and foldaway back 


193 mutt-v Drives 


Worthington Corp.—-A 100-page master engineer 
ing manual presents a scientific and simplified 
method for rating V-belts. Tables on drive selec- 
tion contain nearly every possible stock sheave 
combination. Information on products and 
range of stock size sheaves with bore limitations 
is included 


194 ELECTRONIC TEST EQUIPMENT 


Panoramic Radio Products Inc.--A catalog digest 
contains condensed information on standard in 
struments for applications requiring high speed 
spectrum or waveform analysis Tastaied are 
sonic analyzers, sonic response indicator, signal 
alternator, triangular wave generator, ultrasonic 
analyzer, response indicator, sweep generator, 
spectrum analyzers, band pass amplifier, oscillo 
scope cameras 


195 static PRESSURE SEAL 


Precision Rubber Products Corp...An 8-page 
bulletin gives engineering data on Dyna-Seal, a 
one-piece seal with an inner sealing ring of re- 
silient deformable synthetic rubber bonded to an 
outer confining steel ring. It is designed for seal 
ing under bolt heads and such abutment flanges 
as the pipe union 


196 MOTOR SELECTION 


General Electric Co., Motor Dept. Bulletin 
GEA-6200, covering a-c motors of | to 30 hp, is 
designed to answer questions concerning the pur- 
chase of motors for machines. Service, stocking, 
motor enclosures, drive requirements, mounting 
requirements, application information are illus- 
trated and described 


197 AUTOMATIC BOILERS 


Orr & Sembower, Inc.—-Bulletin 1241 covers 
Powermaster packaged automatic boilers for 
light ofl, heavy oil, gas or combination gas-oil 
firing io sizes to 500 hp. pressures to 280 psi 
The units are completely factory assembled and 
a fully automatic operating and safety con- 
trols 


198 INSULATED PIPING 


Ric-Wil, Inc.—-A 20-page catalog, No. 57-1, de- 
scribes prefabricated insulated piping for under- 
ground or overhead distribution of steam, oil, hot 
or chilled water, process liquids; large-diameter 
prefabricated nine for housing all utility serv- 
ices; and various related equipment including 
conduit and pipe testing caps, insulation fittings 
for 90-deg elbows and unloading slings 


199 ALLoy steELs 


Bethlehem Steel Co. 
tains 20 brief articles on elements, 
heat-treatment, quenching media, depth-hard 
ness, and other pertinent topics; also several 
pages of tables on standard alloy steels, tentative 
standard steels, boron steels, H-steels 


A 36-page booklet con- 
grain size, 


200 METERS, CONTROLS 


Bailey Meter Co.—More than 100 measuring, 
transmitting, receiving, recording, and indicating 
instruments and control components for power 
and process applications are described in an 8 
page bulletin G15-1. Included are references for 
each product and 24 instrument and control ap 
plications. Addresses and phone numbers of all 
district offices also listed. 


201 HIGH TEMPERATURE WATER 
GENERATORS 

International Boiler Wks. Co. High temperature 
water generators are described in a 10-page bul- 
letin, No. 700. Covered are specific features of 
forced recirculation generators; reasons are given 
on why high temperature water sytems are being 
selected in preference to high pressure steam sys 
tems 


202 WHITEPRINT MATERIALS 


Ozalid Div., General Asiline & Film Corp. A 
bulletin describing the advantages of using 
sensitized whiteprint materials. Literature sug 
gests how intermediate materials will enable de 
and technicians to 


sign engineers, draftsmen 

cut drafting time, speed design changes, safe 
guard valuable originals and make complete 
prints 


203 PUMPS 


Worthington Corp. Bulletin W-318-B25 illus 
trates and describes types UNB and UB-12 two 
stage centrifugal boiler-feed pumps in capacities 
to 2500 gpm, heads to 900 ft. Cross sections of 
each type are shown, along with dimension dia 
grams 


204 TORQUE CONVERTERS 


National Supply Co.—-Bulletin No. 468 describes 
single-stage torque converters for heavy indus 
trial service, discussing background, design, types, 
sizes, circuits and applications It also contains 
a capacity chart of the six sizes and 17 input 
ratings) Data sheets give application and di 
mension data of each of the six sizes, with perform 
ance curves, capacity chart, important features 
and typical torque converter arrangements 


205 sPHERICAL ROLLER BEARINGS 


SKF Industries Bulletin No 443 discusses the 
company’s improved (Type C) spherical roller 
bearing which is said to increase capacity 25 to 50 
per cent and service life 2 to 3'/; times. All bear- 
ings having a 140 mm or 4 ~4 outside diameter 
also have a new lubricating feature in which the 
lubricant is channeled directly to the center of 
the bearing, completely covering all working sur 
faces. The booklet also lists several series of pil- 
low blocks which are furnished with “‘C”’ type 
bearings, and a new line of ‘‘Take-Up” units 


Read the various 
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206 cOmpPrRESSOR VALVES 

J.H.H. Voss Co.— Bulletin 53-G covers valves for 
air, gas or ammonia compressors) The valves are 
machined from solid stock; plates are machined 
and ground; valves and plates are of heat treated 
alloy or stainless steel and are specially designed 
to fit the individual characteristics of the com 
pressor for which they are manufactured 


207 coupLinGs 

Snap-Tite, Inc. Four bulletins and various data 
sheets cover couplings for high pressure systems, 
gravity flow systems, vacuum systems and hy 
draulic systems. Cutaway photos, diagrams and 
flow charts are included in the literature 


208 sELF-LOCKING SCREWS 

Standard Pressed Steel Co.A i6-page booklet 
on self-locking socket head cap and set screws 
describes self-locking insert, gives specifications 
and performance data on material Sizes, dimen 
sions and packaging information is included 


209 prop FORGED VALVES 


Henry Vogt Machine Co. —-New 32 page Suppte 
ment No. | to Catalog F-9 covers GP gate, globe 
and angle valves, in sizes '/: through 2 in. for 150 
800 Ib service. They feature 13 per cent chrome 
stainless trim with hard facings All stainless 
valves and many trims are also covered 


210 LusRICATION EQUIPMENT 


Universal Lubricating Systems, Inc. 
covers air couplers, ball swivels 
couplers and fittings, drain plugs, flush type 
fittings, grease fittings, hose and guns, hose 
adapters, needle type adapters, swivel couplers 


A catalo 
button head 


211 VALveEs, CONTROLS 


Hays Mfg. Co.--A packet of data sheets covers 
the firm's lines of solenoid valves, controls, strain 
ers and automatic interlocks Specifications, di 
mensions and flow charts are given 


212 BELT 

United States Rubber Co., Mechanical Goods 
Div.—-A set of manuals illustrate and describe 
with drive tables, the PowerGrip timing belt 
This drive is said to assure tooth grip precision 
and for power transmission its steel pA tension 
member provides horsepower that ranges from 
‘/ve to 600 and up, without stretch, 


213 Air DIRECTIONAL VALVES 


Westinghouse Air Brake Co.--An eight-page 
catalog describes two-, three-, and four-way spool 
type directional valves with solenoid, lever, push 
button, pilot cylinder, cam, treadle and pedal op- 
erators. Valves have tapped exhaust or open 
exhaust In neutral, spools close all passages, 
connect delivery passages to exhaust or connect 
delivery passages to supply. 


214 DRAFTING ROOM EQUIPMENT 
Hamilton Mfg. Co.—Catalog No. 14 lists steel 
and wood drawing tables and files for every 
drafting room nee It includes comprehensive 
data on the Auto Shift drafting table, and infor 
mation about the shallow drawer unit with 
tracing lifter 


items listed .. . 


one catalog may hold the solution 
to your present problem ... and 


select those of interest to you. 
Distribution by us to Students is not included. 


The coupon on page 74 must be 
mailed on or before December 15th. 


MECHANICAL 


RUSHING 
THE GROWLER 


Those were the days-—-down to the 
corner saloon, at the side entrance, you 
could bring a pail, bucket, or pitcher, 
and have it filled with cool draft beer 

that was ‘rushing the growler,”” a 
real treat back in 1907. If you preferred 
you could buy good 7-year old bourbon 
whiskey by mail order for only $4.20 
for four full quarts. Or if you lived in a 
“dry” area, you drank patent medicine 
—-for your ‘health’ — that might con- 
tain up to 47% alcohol, 


Dreaming of the “good old days” is a 
popular pastime, but it’s not at all en- 
tirely realistic. There have been many 
changes since 1907 that we tend to lose 
sight of; diversions in 1907 were fewer 
than today — and there was less time to 
be diverted in! Products have changed 
too—and most have changed for the 
better, Gears are an excellent example; 
the progress in the design, quality and 
manufacture of gears in the past 50 
years has been remarkable. This progress 
is continuing today at an ever increasing 
tempo, providing an important reason 
for choosing your custom gear source 
with care — for choosing a firm with 
demonstrable ability to keep in the fore- 
front of this progress. A firm, in short, 
with a record like Cincinnati Gear, 


THE CINCINNATI GEAR CO. 


CINCINNATI 27, OHIO 
Fifty Years of “Gears—- Good Gears Only” 
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ENGINEERS 


Mechanical, Electromechanical 


Information 
manual about 
APL and its 
programs 
now available 


The Applied Physics Labora- 
tory (APL) of The Johns 
Hopkins University is unique 
in that we are neither an in- 
dustrial nor an academic 
organization, but rather a 
composite, having drawn 
freely from the methodolo- 
gies of each. 

For thirteen years APL has 
pioneered in guided missiles. 
Today we are engaged in a 
broad program of R & D for 
the Navy; in addition, we are 
responsible for technical di- 
rection of industrial and 
academic contractors in de- 
veloping the Terrier, Talos 
and other major weapons and 
weapons systems. Our staff 
members enjoy not only the 
stimulus of association with 
their immediate colleagues at 
APL, but also with those in 
other organizations of con- 
siderable stature. 


NEW PAGE PUBLICATION 


A few positions for senior engi- 
neers and scientists are now 
open, Information on our ac- 
complishments and goals is 
available in a new 30-page pub- 
lication, just off the press 

In it staff leaders representing 
each of the various disciplines 
and fields outline the nature of 
their programs. Information on 
our new laboratory in Howard 
County, Md. (equidistant be- 
tween Baltimore and Washing- 
ton) is also included, together 
with facts on the outstanding 
communities in which our staff 
members live. 


Quantity 1s somewhat limited 
May we suggest you send now to 
Professional Staff Appointments 


The Johns Hopki ns University 
Applied Physics Laboratory 


8607 Georgia Avenue, Silver Spring, Md 
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215 cOAGULATOR 

Hungerford & Terry, Inc.--A 16 page bulletin il 
lustrates and describes a new cuagulator which isa 
high speed upflow solids contact type coagulation 
and settling unit for use in water clarification, 
water softening and waste water treatment 


216 sTEAm TURBINES 


Terry Steam Turbine Co. Bulletins in locseleaf 
form which cover a complete description of Terry 
solid wheel turbines with cross section drawings of 
typical units for both moderate and high steam 
pressure conditions: a description of the Terry 
axial flow impulse, both single stage and multi 
stage; Terry gears which are used for speed in 
creasing and speed reducing 


217 FrorGines 

United States Steel Corp. A booklet illustrates 
and describes the manufacture and application of 
generator, turbine and waterwheel forgings, anvil 
bases and columns, forged shafts, forged steel 
rolls and sleeves, forged blooms, billets and 
rounds, and miscellaneous forgings. A _ history 
of forging is included in the booklet 


218 MECHANICAL-OPTICAL FACILITIES 


Kolimorgen Optical Corp. — Bulletin 500 describes 
facilities for precision mechanical and optical 
manufacturing It includes engineering and in- 
spection equipment, plus narrative outlining 
company's activities in the fields of atomic energy, 
nuclear research and remote observation, with 
emphasis on industrial periscopes of which it is a 
prime supplier for goverament and commercial 
use 


219 CLAD STEEL EQUIPMENT 

Lukens Steel Co. A 28 page booklet covers the 
development, manufacture and properties of clad 
steels, the types of cladding materials available 
design considerations, fabrication techniques and 
clad steel equipment applications 


220 1oRQUE CONVERTERS 

Twin Disc Clutch Co. Bulletin 508 describes a 
new line of single stage torque converters Il 
lustrations and diagrams to permit tentative selec 
tion of a torque converter for industrial engines 
ranging from 30 to 205 hp 


221 GLASS-BONDED MICA 


Mycalex Corp. of America—-A revised engineer 
ing data file, contain technical information, de 
sign considerations and suggested applications of 
the company Supramica ceramoplastic and 
Mycalex glass bonded mica products Charts 
of electrical and thermal characteristics and tab 
ular data on the physical properties of the ma 
terials are included 


222 CENTER GUIDED CHECK VALVE 


Miller Valve Co. Inc. -An eight-page bulletin 
illustrates and describes the Streamflow center 
guided check valve, said tu be silent and shock 
proof, and which can be installed vertically or 
horizontally Specifications and dimensions are 
tabled 


223 IHERMOCOUPLE SYSTEM 
CALIBRATOR 

Pace Engineering Co A manual gives the theory 
and operation of equipment for calibrating multi 
mel thermocouple recording systems rhe 
Calibrator is one in which the reference tempera 
ture and seale are established by injection of 
monitored voltages supphed by two mercury 


cells 


224 ELECTRIC HEATING UNITS 


Edwin L. Wiegand Co. Catalog 50 covers speci 
fications, construction details, application data 
and prices of their complete line of electric heating 
units Models are available with strip, ring 
tubular, and cartridge heating elements Also 
described are immersion, circulation, radiant, and 
forced-air duct heaters. Charts and tables are 
provided 


225 LiQuiD METERING EQUIPMENT 


Black, Sivalls & Bryson, Inc. The firm's line of 
fully automatic liquid metering equipment for 
handling lease produced liquids is outlined in a 
J4-page catalog The line includes metering 
separators, chambers, tanks and test treaters 
Any of the items may be used independently or as 
an integral part of the firm's lease system 
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226 HEAVY DUTY COMPRESSORS 


Pennsylvania Pump & Compressor Co.—Single 
stage, horizontal, water cooled, heavy duty air 
compressors in sizes from 10 to 125 hp and for 
pressures to 150 psig covered in Bulletin 201-E 


227 Limit SWITCHES 


National Acme Co.— Bulletin EM-51 covers the 
firm's line of heavy duty limit switches designed to 
meet severe mechanical and electrical conditions 
imposed by heavy duty machine tools. EM-5512 
illustrates a new single pole, double make, double 
break snap-action series of switches and EM -5524 
illustrates a double pole, double throw, quick 
make quick break series 


228 staANDARD MOTORS 


Sterling Electric Motors, Inc, — A 12-page colored 
brochure describes the firm's line of standard 
electric motors Che bulletin illustrates appli 
cations and contains selection information kx 
clusive design advantages are described 


229 MARINE BOILERS 
Lookout Boiler & Mfg. Co. Bulletin 109 illus 


trates and describes marine boilers with gas 
burners and automatic controls in nine sizes 
from 10 to SO hp, 100 of 125 1b working pressure 


230 vinyt VALVES 


Lunkenheimer Co.—Circular 601 describes new 
all-molded polyvinyl! chloride valves, which are 
light-weight and corrosion resistant Molded in 
rigid form, the valve is said to be suitable for 
pressures up to 125 psi and temperatures to 150 F 
Large, cutaway illustration shows design detail 
The circular lists industrial fluids these valves 
handle, features of valves, and dimensions 


231 sTEAM, HOT WATER GENERATORS 


Cyclotherm Div., National-U.S. Radiator Corp. 
Cyclonic combustion is described and illustrated 
in this new bulletin, which details package-boiler 
process for transferring 65 to 70 per cent of fuel 
heat energy in combustion chamber. Cyclotherm 
is guaranteed to operate at minimum of 8U per 
cent efficiency with two passes Bulletin also 
contains ratings and dimensions, general specifi 
cations, 


232 THERMOSTATIC BIMETAL 
W. M. Chace Co.--A 44 page illustrated booklet 


describes and explains twenty-six uses of the 
company's thermostatic bimetal as regulating 
controlling or actuating elements in temperature 
responsive devices Included are ten pages of 
enginecring data for clement design and selection 


233 REPRODUCTION MATERIALS 


Eastman Kodak Co. All materials available for 
preparation and reproduction of drawings and 
documents described in a booklet A selection 
chart which matches originals to be reproduced 
with the recommended materials is included 


234 HIGH PRESSURE COMPRESSORS 


Norwalk Co., Inc.-Catalog No. 44 illustrates and 
describes multi-stage high pressure air and gas 
compressors. Included are single and two stage 
compressors, three stage compressors, semi 
portable compressors, four stage, five stage and 
six stage compressors, boosters and special com 
pressors, vertical compressors, conversion tables 
and installations 


235 AUTOMATIC CONTROLS 


Hagan Chemicals & Controls, Inc. — Bulletin 
GSP-901 illustrates and describes the firm's prod 
ucts and services. Included are brief descriptions 
of control systems and components for combus 
tion control, metallurgical furnace control and 
aerodynamic testing control; the plant wide 
water services of Hall Laboratories; the many 
chemical products of Calgon Co 


236 VALVELESS FILTER 


Permutit Co.-Bulletin No 4351 describes the 
company's automatic gravity sand filter for 
municipal or industrial water treatment The 
unit uses no valves, pumps, or flow controllers 
and is said to cost less than conventional manual 
filters, reduce costs of installation, operation 
maintenance and expansion, and produce uniform 
high-quality effluent. Sizes up to 400 gpm are 
available 


ENGINEERING 


237 PIPING INSULATION MANUAL 


American Gilsonite Co.-A 20-page Booklet 
covers the methods of application of Gilsulate, a 
new insulation for hot underground pipes. It 
describes the three grades, how to determine 
ditch size for various pipes and types of soil, and 
gives sample problems 


238 FEEDWATER HEATERS 


Griscom-Russell Co. -Bulletin No 300 outlines 
the use of feedwater heaters, their economies and 
some basic functional designs. A page is devoted 
to a discussion of tube joint fabricating methods 
and the advantages of roller expanding and weld 
ing are presented 


239 LOADING ARM 


Chiksan Co.-—-Four-page bulletin 1055-A covers 
hydraulically controlled marine loading arms and 
shows operational advantage enabling one man 
at a remote control point to place flange end of 
8 or 10 in. aluminum loading arm aboard largest 
tanker. Eight-in. arm operates from 220/440 v 
3 hp motor, 7.5 gpm hydraulic pump 


240 INDUSTRIAL LIQUID METERS 


Neptune Meter Co.-—-A 28-page liquid meter bul 
letin, No. 566, contains selector charts which tell 
how to pick the right meter and register for more 
than 150 typical liquids. It describes the firm's 
Auto-Stop, repeating Auto-Stop, ticket-printing 
features and electric Switch for operating 
pumps 


241 LUBRICANT DATA 

Fiske Bros. Refining Co., Lubriplate Div. 1957 
edition of The Lubriplate Data Book to all who 
are interested in subject of proper lubrication of 
all types of machinery. This new Data Book is 
8'/, X 11 in. in size and contains 36 pages of 
valuable data pertaining to improvement of 
machine operation, reduction of power consump 
tion and lowest possible maintenance costs 
through the use of specialized time tested lubri 
cants 


242 GASKET MATERIAL, TEFLON 


American Felt Co. Literature describes the 
chemical and physical properties of Vistex with 
Teflon, a gasketing material It has a tensile 
strength of 5000 psi, good cutting properties and 
is designed to resist fraying 


243 STAINLESS STEEL PIPE 


Babcock & Wilcox Co., Tubular Products Div. 
Bulletin TB-410 on stainless steel piping points 
out the comparative advantages of schedules 5 
10, 40 and 80 pipe, provides application data for 
seven popular grades, and explains various 
methods of joining, bending and welding stain 
less steel pipe 


244 CENTRIFUGAL PUMPS 


American-Marsh Pumps, Inc. 6 page Bulletin 
350 describes horizontal split case, single stage, 
double suction centrifugal pumps Types HLM 
and HIM for wide range of capacity and head 
conditions. Large sectional view explains 18 im 
portant features. Specifications, performance 
data and dimension tables are included 


245 DEMINERALIZATION 


Graver Water Conditioning Co.Bulletin WC 
111, 22 pages, covers chemical and mechanical 
factors entering into the design and operation of 
demineralizing plants for obtaining the highest 
quality process water and boiler feedwater from 
a wide range of water supplies under many dif 
ferent operating conditions 


246 steEAm TRAPS 


V. D. Anderson Co. Bulletin No 657 contains 
specifications, capacities, sizes, pressures, weights 
and list prices of all principal types of Super 
Silvertop traps Construction and operating 
information is also included Contains buying 
information on Anderson self-cleaning strainers 
and high-pressure steel series steam trap 


247 GASKETS METAL RASCHIG RINGS 
Metalio Gasket Co. Bulletin No. 57 describes 
metal and metal combined with soft packing for 
use on high and low pressure service, metal tower 
packing made as Raschig and Lessig rings. Also 
included are washers, shims, and metal asbestos 
valve disks 
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248 speeD REDUCERS 
Cleveland Worm & Gear Co. -Bulletin No 


145 provides 16 pages of illustrated summary in 
formation on the complete line of gear speed re 

ducers 

249 STEAM GENERATORS 

Ames Iron Wks., Inc.—- Bulletin GB-1 describes 


how generators have helped solve boiler room 
problems The advantages of compact, simple 
and efficient design of complete packaged boilers 


are shown being put to use in plants across the ® 


250 Ficters, FILTER ELEMENTS 


Cuno Engineering Corp. Catalogs cover Micro 
Klean replaceable filter elements, Flo Klean 
automatic self-cleaning wire would filters, Poro 
Klean porous stainless steel media for filtration 
Micro- Klean filters for air line service, and Micro 
Sereen filter elements of reinforced screen mesh 


STANPAT—the remarkable tri-ace- 
fate thot is pre-printed with your 
standard and repetitive blueprint 
items, easily transferred to your trac- 
ings by an adhesive back or front. 
251 Relieves time-consuming and tedious 
ALUMINUM ALLOYS detail of re-drawing and re-lettering 
Aluminum 24 page booklet offers in specification and revision boxes, 
ormation on mill products and services. Data 
is given on aluminum alloys, forms, mechanical standard symbols, sub-assemblies, 
and physical properities, applications, fabricating components ond cross-sections. Saves 
and finishing techniques and availability Prod hundreds of expensive hours of 
ucts include sheet, plate, foil, circles, pig, alloy dratting time end money frees the 


ingot, rod, bar, wire, electrical conductors, forg 

ings, extrusions, extrusion billets, roofing, siding qg for tration on more 
creative work, 

252 MULTIPLIER PHOTOTUBES 

Allen B. DuMont Laboratories--Catalog No 754 so simple to use: 

M P describes function and design theory of multi 

plier pastoumbes Description and specification of PEEL 

13 phototubes are included in these 64 pages the tri-acetate adhesive 

Request on company letterhead from its backing 

253 CONVEYORS @ PLACE the tri-ocetate in posi- 

Carrier Conveyor Corp. —‘‘Natural-Frequency"’ tion on the tracing. 

vibrating conveyor Bulletin No. 112, 12 pages, 

describes new application of scientific natural fre @ PRESS > 

queney vibrating principle as applied to Carrier 

vibrating conveyors with great reduction in power 

requirements, double capacity, and significant 

savings im maintenance and down-time costs 

Illustrates applications for detergent — 

crushed stone, foundry sand, castings and shake 


out, spiral elevating for air cooling and other dry- 
ing, heating, separating and blending processes, 
other uses and engineering data 


into position, will not 
wrinkle or come off, 


Make use 
of this 
Free 
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by number, requests STANPAT CO., Whitestone 57, W. Y., U.S.A. 


| Phone, Flushing 9-1693-1611 MG-11 
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limited to 25 catalogs. 
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Single, Double or Triple Plate 0.1, 
CLUTCHES 


Spring Loaded 


Oil or Dry 
Multiple Disc 


Heavy Duty 


Control POWER Better 


The Over-Center, Spring-Loaded clutch shown above—when 
used in farm tractor LIVE POWER TAKE-OFFS—enables the 
harvesting unit to be controlled independently of tractor propul- 
sion. It is used in various other ways and in other industries. 
And it is but one of many types and sizes of ROCKFORD friction 
CLUTCHES that have been designed and built to meet specific 
needs. If you have a special power control or power trans- 
mission problem, ROCKFORD clutch engineers will be glad to 
help you solve it. 


SEND FOR THIS HANDY BULLETIN 
Shows typical installations of ROCKFORD 
CLUTCHES and POWER TAKE-OFFS. Contains 
diagrams of unique applications. Furnishes 
capacity tables, dimensions and complete 
specifications. 


ROCKFORD Clutch Division BORG-WARNER 


1307 Eighteenth Ave., Rockford, 
Export Sales Borg-Warner International — 36 80. Wabash, Chicago 3, tl. 
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254 CENTRIFUGAL PUMPS 


Dean Brothers Pumps Inc.—Literature describes 
a new line of standard, close coupled, centrifugal 
pumps designed to handle a wide range of genera! 
applications where conditions do not necessarily 
require a more ‘en iaeered’’ pump. Iden- 
tified as Type ‘GSC,’ the line comprises seven 
gumpe with capacity up to 600 gpm and total 

of iat head up to 275 ft. Temperature range 

liquids that can be pumped is from — 40 to 


255 CONDENSER, HEAT EXCHANGER 


Bridgeport Brass Co.—-A 162-page illustrated 
handbook covers copper alloy tubes for con- 
densers, heat exchangers, evaporators and gen- 
eral piping used in power plants, ships, oil re- 
fineries, checnlent and petrochemical plants and 
process industries. 


256 PLASTIC RESINS 


| E. 1. duPont de Nemours & Co.—Catalog A-4813 
illustrates and describes characteristics, forming 
and working techniques and end-use applications 
of Teflon tetrafluoroethylene resins, Zytel nylon 
resin, Alathon polyethylener resins and Lucite 
acrylic resin Jetailed properties charts are 
listed. 


257 bust, FUME COLLECTORS 


Northern Blower Co.— Bulletin 164 describes au 
tomatic bag type arresters, diagrams standard di 
mension factors and supplies table of dimensions 
| and capacities. Separate additional bulletins 
| contain similar data for standard bag type (not 
| automatic), hydraulic type, centrifugal type, and 


portable dust collectors 


258 VALVE SPECIFICATIONS 


Cla-Val Co.—Catalog covers a standard line of 
ASA 125 and 250-\b class valves of the following 
types: vacuum relief, pressure relief, pressure re- 
ducing, pump control, rate of flow controller, 
check, remote control valves and controls, float 
solenoid and altitude Catalog includes design 
and material specifications and list prices 


259 BLAST CLEANING UNITS 


Pangborn Corp.——"‘Blastmaster Rotoblast 
rels’ 
It illustrates from 1'/: cu {t capacity to 2 


Bar- 
describes airless blast cleaning equipment 
cu ft 


Dimensions and description of how the units 


work and sections on an abrading unit, an abra- 
sive reconditioning system, construction features 
| and the barrel's adaptation to automation are 
included 


260 CENTRALIZED LUBRICATION 


Farva!l An illustrated brochure, Bulletin 
No. 26 ers 20 pages of materia! relating to 
centralized systems of lubrication. The booklet 
discusses principles of operation, product advan 
tages and system components 


261 Rust PREVENTION 


Rust-Oleum Corp.--A general catalog contains 
103 color chips showing colors pomen me in pri 
mers, short oil type coatings, oil field finishes, 
restful color group finishes, machinery and im- 
plement colors, long oil type coatings, Galvin- 
oleum coatings, heat resistant coatings, chemical 
resistant coatings, floor and deck coatings 


262 ALCOA HAND FORGINGS 


Aluminum Co. of America—-A booklet answers 
questions on high-strength, low-weight advan- 
tages of aluminum for parts of limited production 
The booklet presents detailed discussions of fac- 
tors that influence the production of a quality 
hand forging Form 10595 


263 DRAFTING PAPERS—CLOTHS 


Frederick Post Co.--‘‘Tracing and Drawing 
Mediums,’ 16-page catalog, a comprehensive list 
ing of tracing cloths, vellums, bonds, drawing 
papers, cross-section sheets, graph, logarithmic, 
record, isometric papers and cloths in roll, sheet 
and pad form 


264 PREFABRICATED REFRACTORY STACK 


Van-Packer Co.—-Four- page booklet describing 
the Van-Packer prefabricated refractory stack, 
a permanent, low cost insulated smoke stack for 
commercial and industrial applications. In 
cluded is a chart detailing specifications and in- 
stallations data 
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265 pumps 


Peerless Pump Div., Food Machinery & Chemical | 
Corp.—A 110-page catalog No. B-127, describes | 
and illustrates line of pumps for water and process 
liquid handling in municipal, industrial and com- 
mercial applications. Catalog includes 20-page 
section of engineering information, data deter 
minants and formulas 


266 PILOT OPERATED TEMPERATURE 
REGULATORS 

Spence Engineering Co.—Six-page bulletin No 
1012 describes two new series of regulating valves 
with pilots for both fast and slow heating ex 
changers. Instantaneous heaters require the 
T1534 or T124 pilot which handle heater pressures 
up to 50 psi. The T14 pilot is designed for slow 
acting heaters to take full line pressures The 
T14D pilot is used when heater pressures must 
be limited Selection tables and line drawings of 
typical applications are shown, 


267 ROTARY POSITIVE GAS PUMPS 


Roots Connersville Blower Div., Dresser Ind. 

Bulletin 31-B-17 covers rotary positive displace 
ment gas pumps 7-in. gear diameter and smaller 
Selection tables, dimensions, performance data 
and illustrations for 18 standard sizes are included 


268 INSPECTION INDICATING GAGES 


O-Vee Gauge Co. — Bulletin illustrates and de 
scribes new line of heavy rugged indicator gages 
with lever type amplification which provides 
greater reliability Provision is made te enable 
gaging fixtures and stages to be made at low cost 
Examples are illustrated in the bulletin. 


269 CARBON SPECIALTIES 

Morganite, Inc. -A 12-page bulletin illustrates, 
describes and gives design data on carbon special 
ties in such applications as blanks, self lubricating 
bearings, valves, slides, seal noses, gland rings 
piston rings and rotary vanes 


270 MATERIALS HANDLING 

fates Mfg. Co.-—-Catalog 911 offers a compre 
ensive study of the broad line of foundry 
equipment which Jeffrey manufactures. Sub | 
divided into four separate sections, the book con 
tains detailed specifications and line drawings 
supplemented by pertinent data and installation 
photographs A feature of the catalog is the new 
“‘package’’ sand handling system just recently 
introduced 


271 DROP FORGED COUPLINGS 

Bonney Forge & Tool Wks.- New drop forged 
flats described in this bulletin are half couplings 
beveled for convenience, tapered for strength and 
ruggedness. In larger sizes, the flat Weldolet is 
designed to provide an integrally reinforced noz 
zie for vessel heads and caps 


272 VALVE COMPARISON CHART 


Ohio Injector Co.—-Form 194R2 covers latest 
editions of new valve designs in the entire valve 
industry Also listed is a valve trim comparison 
table 


273 COLD-ROLLED SPRING STEEL 

Wallace Barnes Steel Div., Associated Spring 
Corp. A 48-page brochure contains sizes, grades 
and hardness of cold-rolled spring steel and offers 
a general discussion of its essential qualities 
what various grades are used for, how it is proc 
essed 


274 MOTOR CONTROLS 


Clark Controller Co. An 84-page catalog covers, 
manual and magnetic across-the-line starters, 
motor control centers, reduced voltage and syn- 
chronous motor starters, high voltage across the- 
line starters, e-c and d-c contacters, a-c and d-c 
relays. Specifications and dimensions of all! units 
are diagrammed and tabled. 
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ELECTRIC 
TUBULAR 
HEATERS 


...bend to the shape 
you need 


Here is your quick, efficient and economical 
answer to hundreds of electrical heating prob 
lems. Clamp to metal surfaces, fit into machined 
grooves, cast into metals, immerse in liquids, 
install in ovens and ducts. 

Versatile Chromalox Electric Tubular Heaters 
may be ordered in straight lengths or factory 
formed to nearly any shape required. 

Select sheath metal and wattage to match your 
application and operating temperatures. 


FREE — Send today for these 
2 BIG HEATING HELPS 
Catalog 50 — describes 
complete Chromalox line 
of “packaged” heaters, ele- 

ments and controls, 
Booklet F1550 — “101 
Ways to apply Electric 
Heat.” 


C-2110-8 


Edwin L. Wiegand Company 


1646 Thomas Boulevard, Pittsburgh 8, Pa. 
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275 cHART PAPERS 


Technical Charts, Inc.A revised set of “Tech 
nical Notes’ includes 16 different bulletins de 
scribing specifications for standard and special 
recording charts. Subjects cover various types 
of paper available, including heat-sensitive 
and electro sensitive, strip chart core and punch 
sizes, circular chart center punch sizes, etc 


276 TRANSMITTERS, PRESSURE AND 
TEMPERATURE 

Republic Flow Meters Co. Specification Folios 
for new line of compact Null Balance: Vector 
type pneumatic instruments for utility and proc 
ess control systems Described are the VC con 
troller, the VP Pressure Transmitter, the VDP 
Differential Pressure Transmitter and Tempera 
ture Transmitter, 


277 WELDING NECK ANCHOR FORGING 


Tube Turns — Bulletin 858 gives dimensional data 
and installation instructions for TUBE-TURN 
welding neck anchor forging which holds pipe 
lines immobile even when thrust forces of over 
850,000 Ib are generated For use at river 
crossings, Compressor stations, valve and meter 
settings or other installations where uncontrolled 
thrust could damage equipment 


278 TEMPERATURE CONTROLS 


Fenwal Inc. — Detailed folders describe devices for 
temperature detection, indication and control 
Included are Thermoswitch and snap action local 
controls, remote bulb and capillary units, Detect 
a-Vire and electronic thermistor controllers 


279 CORRUGATED ROOFING, SIDING 


Philip Carey Mfg. Co. Form 6300 illustrates cor 
rugated asbestos-cement roofing and siding 
composed of Portland cement and asbestos fibres 
combined under pressure to form a homogeneous, 
monolithic sheet. The material is highly resistant 
to fire, acid and alkali fumes, salt air, rot proof 
and rodent proof. It never needs painting, but 
can be painted) Hecause deep corrugations pro 
vide beautiful shadow effects, it is often used for 
decorative purposes, the firm states 


280 sTAINLESS STEELS 


G. O. Carlson, Inc.--A four-page folder shows 
applications of stainless steel in plates, plate prod 
ucts, heads, rings, circles, forgings, flanges, bars 
sheets Products, equipment and services of the 
firm are discussed 


281 OPEN DIE FORGINGS 


Alco Products, Inc. A four-color, eight-page bul 
letin illustrates production of open die forgings 
in facilities expanded in 1057 Publication de 
scribes use of the firm's own steel, including new 
Hi Qua Led leaded steel, in producing forgings in 
various shapes and in the range of 300 to 30,000 
Ib 
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282 TEMPERATURE INDICATING COLORS 


Curtiss-Wright Corp., Research Div.—A 28-page 
booklet outlines details on Thermocolor pigments 
that indicate temperature by color change. The 
temperature range of 104 F to 2062 F is indicated 
by 36 different pigments Twenty pigments 
change color once; 9, twice at successive tem- 
peratures; 5, three times; 2, four times. 


283 om seats 


Nationa! Seal Div., Federal-Mogul-Bower Bear- 
inge, Inc.—Oil seal catalog illustrates complete 
line, gives types and sizes of tenther and synthetic 
rubber oil seals, syathetic seals with metal or 
rubber covered outside diameters, contains design 
suggestions, drafting information, application 
data, and installation tips 


284 POLYVINYL PRODUCTS 


B. F. Goodrich Chemical Co.--A booklet gives 
properties and illustrates applications of Geon 
vinyl! resins for industrial and consumer uses io 
extrusions, film and sheeting, molded products, 
expanded vinyls, coatings and rigid materials 


285 WATER COLUMNS, GAGES 


Ernst Water Column & Gage Co. Bulletin 8-1-56 
illustrates and gives specifications of bronze 
gages, flow indicators, water columns, steel 
gages and valves, gage glasses and gaskets 


286 DRAWING INKS 


Higgins Ink Co.--A brochure describes the firm's 
line of drawing inks, India inks, waterproof 
colored inks, art books, accessories, pen cleaner 
and ink assortments Also included is a section on 
how to dilute inks and clean pens 


287 HEATING EQUIPMENT 


Iron Fireman Mfg. Co.-A 60 page booklet 
covers engineering data on oil, gas and coal fired 
heating and power equipment. It is designed, 
not as a service manual, but to provide architects 
and engineers with information for better under 
standing the problems of fuel handling 


288 seRVOMECHANISM GEAR BOX 


Link Aviation, Inc.--An 8-page bulletin describes 
the Link Hi. Precision gear box, designed for use in 
quality computer, servomechanism and testing 
equipment Adapters and couplings are also de 
scribed. The gear box is available in ratios from 
10:1 to 3125:1, Size is 3'/2 K K in., 
for all ratios. Also, 2-page bulletin describing the 
Link Model 013 dual output gear box 


289 viBRATION ISOLATORS 


Barry Controls, Inc.-Standard and special 
mounts for shock, vibration and noise control in 
airborne, shipboard, and vehicular installations 
as well as industrial machines are described in 
4-pege catalog keyed to supply detailed informa 
tion by reference numbers Also offers service 
facilities of representatives for development, test 
and application of vibration control 
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290 CENTRIFUGAL PUMPS 
Pacific Pumps, Inc.—‘‘The Choice, Design 


Characteristics and Maintenance of Centrifugal 
Pumps" is a reprint in booklet form of three pub 
lished articles. 


291 FLEXIBLE COUPLINGS 


Poole Foundry & Machine Co. -A_ 136 page 
manual illustrates, describes and gives engineering 
specification and lubrication data on flexible 
couplings 


292 PHOTOELASTIC POLARISCOPE 


Polarizing Instrument Co.--A catalog describes 
four new polariscopes and two straining frames 
for using polaroid light control in industry 


293 sTORAGE TANKS 


W. E. Caldwell Co.--A page catalog, No. 65, 
contains technical data, illustrations and price in 
formation covering metal and wood tanks with 
mechanical equipment and other accessories 
Included are elevated and ground storage tanks 
field erected, and shop built pressure and vented 
tanks. 


294 ADJUSTABLE SPEED DRIVE 


Dynamatic Div., Eaton Mfg. Bulletin 
illustrates and describes the firm's fractional 
horsepower Ajusto-Spede drive Fundamentals 
of operation, capacities, mechanical construction, 
optional features and controls are covered 


295 ECONOMY BOILER 


Francis Economy Boilers, Div. Francis Steam 
Generator Co. A 4-page bulletin illustrates and 
describes features of an automatic water tube 
boiler with fast recovery for such applications as 
dry cleaners, laundries, bakeries, canneries, milk 
product plants, dairies, wineries, bottling plants 
food processors, tire retreaders, feed mills, in- 
stitutions Diagrams show a dual circulation 
system and a preheated feed water system, 5 
to 60-hp, gas fired 


296 PLASTIC PIPE FITTINGS 


Grinnell Co.--A 16-page catalog on corrosion 
resistant pipe fittings, flanges, valves and pipe 
in normal impact grade and high impact grade 
rigid, unplasticized polyvinyl chloride shows 
characteristics, advantages and limitations 
Listed are operating pressures, temperatures, ap 
plications, price comparisons, fabrication advice 
installation ad supporting recommendations, di- 
mensions and weights 


297 DIAPHRAGM VALVES 


Hills-McCanna Co.--A 12-page catalog, No 104, 
describes diaphragm valves in terms of their ad 
vantages, applications and specifications The 
three basic types of valve operations are shown 
and dimensional specifications are given Infor 
mation is also included on plastic bodies 


298 spRING WASHERS 


Associated Spring Corp. A six page brochure 
describes new compact energy ‘cartridges’ 
which consist of pre-assembled stacks of multiple 
Belleville spring washers held together by pins or 
rivets passing through the washers at or near their 
neutral axis. Exploded views show how the 
washers are assembled, and schematic drawings 
illustrate several typical applications for the 
cartridges 


299 FLEXIBLE, SWIVEL, SWING, AND 
REVOLVING JOINTS 

Barco Mfg. Co.--A group of catalogs cover 
flexible, swivel, swing, and revolving joints for 
piping and lines conveying steam, oil, air, gasoline 
water, chemicals, including corrosive acids and 
alkalies, and other fluids or gases Types cover 
pressures up to 750 psi, steam, and 7500 psi hy 
draulic Complete range of sizes Catalogs 
No. 215 “Flexible Ball Joints’; No. 265 ‘‘Rotary 
Swivel Joints’, No. 400 “Barco Swing Joints’; 
No. 310 “Revolving Joints’ and No 269 ‘High 
Pressure, Hydraulic Swivel Joints.” 


300 GAGES AND THERMOMETERS 


Marsh Instrumeat Co.Catalogs No 76-G and 
76-T describe in detail a wide line of industrial 
gages, needie valves and thermometers The 
catalogs are fully illustrated, including cut-away 
photographs and enlargements of internal parts 
They cover also gage accessories, specifications 
including line drawings and dimensional tables, 
and templates covering every size and pattern 
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SYNTRON 


“Pulsating Magnet” 


BIN 
VIBRATORS 


Efficient, effective 
and versatile 


SYNTRON Noiseless Bin Vibrators 
are compact, effective and versatile. 
They may be attached to a bin or 
hopper to eliminate materials from 
sticking, arching and plugging; or to 
chutes to keep materials moving 
freely; or settling and compacting 
materials in molds and forms. They 
efficiently and economically handle 
almost every type of material— fine 
powders, semi-thick liquids, granular 
or large chunks and lumps. Uses for 
SYNTRON Bin Vibrators are endless. 

Instant control of their 3600 power- 
ful vibrations per minute enables the 
power of vibration to be set to a point 
for best results. They may be man- 
ually operated or actuated by limit 
switches to operate with processing 
equipment. SYNTRON’S Bin 
Vibrators are efficient, long lasting 
and require little maintenance. 

Investigate the possibility of 
SYNTRON Bin Vibrators in your 
operation. SYNTRON Bin Vibra- 
tors are available in Electric, Pneu- 
matic or Hydraulic powered units. 
Write for detailed information. 


Builders of Quality Equipment for more that a Quarter-Century. 


Other SYNTRON Equipment of proven Dependable Quality 
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POWER CONVERSION 


UNITS 


— 


498 Lexington Ave 


ooo 
@ @ 8: 


Write for complete catalog data — FREE 
SYNTRON COMPANY 


SINUATED 
WIRE 


RECTIFIERS 


Homer City, Penna 
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Custom by Reliance 


1957 


Any Pressure 
to 2500 Ibs. 


Rugged construction in expansion or “L” end 
types for highest safety and low maintenance 


Made to fit individual needs, Reliance direct- 
to-drum assemblies meet highest engineering 
and construction standards. Reliance all-welded 
gage assemblies have more than sufficient rug- 
gedness for severest conditions. Each unit is 
tested at well over 50% overload before it 
leaves the factory, 


In the expansion tube type, a sturdy tie-tube is 
welded to both gage valves for rigidity between 
boiler connections. Gage windows are Mica- 
protected flat glass (to 1500 Ibs.) or non-shat- 
tering Micasight — safest gage obtainable for 
the higher pressures. Valves — heavy duty 
forged steel, temperatures to 750°. Various 
combinations possible in other types, pressures 
900 to 2500 Ibs. Efficient illumination equip- 
ment available, including the powerful mer- 
cury lamp type. Write the factory or nearest 
Reliance Representative. 


301 root steets 


Crucible Stee! Co. of America—A six-page index 
to Crucible tool steels and AISI type classifica 
tions. The cross index is an aid in making an ac- 
curate identification and selection of tool steels 
for specific jobs 


302 speeD reDUCERS 


Stephens-Adamson Mfg. Co.— Catalog 643 covers 
single and double reduction type speed reducers 
Specifications and dimensions are tabled, and in 
stallation information is given. A section of the 
12-page booklet deals with the firm's materials 
handling equipment 


303 pipe FITTINGS, FLANGES, VALVES 


Tube Turns Plastics, Inc.—Unplasticized poly- 
vinyl chloride pipe fittings, flanges and valves 
are the subject of a new booklet. It discusses 
industrial applications of PVC piping and gives 
complete specifications for threaded and socket 
type of fittings and flanges, in both normal and 
high impact grades 


304 FRICTION MATERIALS 


Johns-Manvilie—-A 16-page brochure, FM-35A, 
gives descriptions, design data, characteristics, 
and a reference chart of industrial friction ma- 
terials including asbestos brake blocks, linings, 
and clutch facings 


305 HYDRAULIC PULSATION DAMPENER 


Westinghouse Air Brake Co.-A four-page cata 
log illustrates and describes a device that sup- 
presses the pulsations and pressure surges which 
reciprocating pumps, centrifugal pumps and 
quick closing valves introduce into hydraulic 
systems. 


306 DRAWING PENCIL 


Venus Pen & Pencil Corp.—-A technical test kit 
with 2 Venus drawing pencils is offered free 
Lead is homogenized under the patented col- 
loidal process to assure smoothness, no scratching, 
no hard spots, no soft spots 


307 DRAFTING SYSTEM 


Universal Drafting Machine Corp.—Literature 
covers a new portable drafting system, consisting 
of a personal size professional drafting machine, 
folding drawing board, metal scales, instrument 
box and travel case, which can be set up on a desk 
in two minutes. The system, called Desk- 
Topper, is designed for use at home, in the office 
or hotel room, or on planes or trains 


Read carefully . 

select wisely, then 
send coupon on 
page 74 now for 


your free catalogs. 


Requests limited to 
25 catalogs. (Sorry, 
no catalog distribu- 
tion can be made by 
us to students.) 
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308 FLOW REGULATOR 


Waterman Engineering Co.—An illustrated bul 
letin covers an adjustable flow regulator that 
is adapted for panel mounting on systems re- 
quiring a variable adjustment of the flow rate 
over a wide operating range. 


309 MISSILE FABRICATION 


Alco Products, Inc.—A 20-page bulletin outlines 
engineering and manufacturing qualifications of 
Alco as a missile fabricator It fists the company’s 
association with developments, its 
basic research facilities, and the acceptance of its 
thermal engineering systems for applications, incl 
by the “Honest John’’ rocket and ‘‘Terrier’’ missile. 


310 ELectric CLUTCH 


I-T-E- Circuit Breaker Co., Tranformer-Rectifier 
Div.—-Four-page Bulletin EC P-656 illustrates and 
describes electro clutch developed to connect or 
disconnect a driven shaft or gear from a driving 
shaft, either running or standing still. Photos 
show industrial applications 


311 PROCESS HEATING EQUIPMENT 


Union Iron Wks.—-A four-page folder illustrates 
and describes vaporizers and forced circulation 
liquid heating and cooling units for use in the 
process industries. Diagrams and dimension 
tables of the units are included. 


312 WHITEPRINT MACHINES 


Ozalid Div., General Aniline & Film Corp.— Bulle- 
tin describing the specifications, advantages and 
features of the new Streamline 200 whiteprint 
machine. A table model, the Streamliner will 
accommodate materials of any length up to 42 in. 
wide and will stack materials up to 24 in. long 


313 PoLyvinyt 


National Tube Div., U.S. Steel Corp. — Bulletin 
24 gives properties and specifications of both high- 
impact and normal impact polyviny! chloride 
pipe A section covers installation procedures. 

¢ chemical resistance of the plastic pipe is com- 
pared with pipe of other materials 


314 WELDING ALCOA ALUMINUM 


Aluminum Co. of America—A 176-page hard 
cover book gives basic, practical data on the vari- 
ous processes for welding aluminum with special 
| 
| 


This Byron-Jackson centrifugal pump is in 
service at the Sterling City, te *xas, booster 
station of American On Pipe Line Company, 
now owned by Service Pipe Line Company. 
At present, the pump is manually operated, 
but will be provided with microwave con- 
trol from the mainline station at Colorado 
City, 40 miles north. At that time, Sterling 
will be unattended with the exception of an 
area supervisor at the site. 


A Nugent filter on the Byron-Jackson unit 
protects the pump seal fluid, keeping it free 
of foreign matter which could cause seal 
leakage and eventual shutdown and lockout 
of the pump. 


emphasis on the inert gas methods. Included 
is guidance in selecting the process and the 
alloy. One chapter is devoted to the perform- 
ance of welds. The book is profusely illustrated 
and contains 32 tables. Form 10415 


315 TOOLING 


| 
Charles Bruning Co., Inc.—A bulletin illustrates | 
the firm's optical tooling instruments and shows 
their application in industry. Included are 
alignment scopes, transits, tooling bars and 
stands, and accessory equipment 


316 FINISHED FORGINGS 


Drop Forging Assn.-—‘‘ What is a Forging?’’ is an 
eight-page foider that describes what physical 

changes take place when metal is transformed into 
a finished forging. Also described are advantages 
of producing metal parts by forging 


Day after day, throughout many industries, 

Nugent filters are performing a wide varie- 

ty of filtering jobs... protecting valuable 

a from costly damage and materi- 
lly reducing downtime. 


317 pumps AND AIR COMPRESSORS 


Worthington Corp. 24-page brochure detailing | 
information on Standard industrial pumps and 


cad om Worthington Think it over. Can you afford to risk dam- 
rotary, power, centrifugal, regenerative turbine | Nugent Fig. 1116HA-4L bag-type age to capital equipment by failing to pro- 
and circulating pumps. Also included is com pressure filter of the type used vide the best possible filtering protection 
pressed air data and material on Worthington air | to filter pump seal fluid at the available? Now is the time to investigate 
compressors Sterling City, Texas, booster the advantages Nugent filtering offers you. 

station. Write for complete information outlining 


318 Fixed TYPE GAGES 


Sheffield Corp.Catalog LTG-54, 148 pages, is SH 
composed of six sections covering the company’s ‘e) fo 
standard fixed type gages. A complete engineer 
ing manual for gage designers and users is in 
cluded in the catalog 


319 RECORDING CHARTS 


your requirements. 


3412 CLEVELAND STREET, SKOKIE, ILLINOIS 


different types of circular and 55 different types 
of strip recording instruments 


Technical Sales Corp.--Combined for the first | . 
time in one Stock List are over 12,000 Standard | OIL FILTERS © STRAINERS © TELESCOPIC OILERS | 
circular, strip, and rectangular recording charts ; | 
produced by Staebler & Baker, Inc. and Technical REPRESENTATIVES IN OILING AND FILTERING SYSTEMS ¢ OILING DEVICES 

Charts, Inc. Charts are catalogued under 9 PRINCIPAL CiT SIGHT FEED VALVES © FLOW INDICATORS 
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MERCOID 


MERCURY SWITCH EQUIPPED 


RELAY 
"4, 


ox 


Alarm 


The control which senses the alarm circuit 
is connected in series with the primary 
coil of the relay. The alarm control 
closes its circuit to supply current to the 
relay primary coil and through the nor 
mally closed mercury switch of the relay 
to the Audible or Visual Alarm. Pushing 
the manual button of the relay (or 
through a momentary contact by a 
remote switch connected to the pilot 
circuit) causes the secondary coil to 
move upward, opening the normally 
closed mercury switch and stopping the 
Alarm. A lock circuit in the relay holds 
the alarm circuit open as long as current 
is supplied to the primary coil of the 
relay. When the alarm control opens 
its circuit interrupting the current to the 
relay primary coil, the magnetic repul- 
sion holding the relay secondary coil up 
is interrupted and the secondary coil 
drops from its own weight. The alarm 
circuit sequence is thus reestablished 
automatically and is ready for another 
operation at the demand of the alarm 
control, 


Available for 115, 230 or 
440V. AC. current or similar 


D.C. voltages 


Our engineers are at your service— 
send in your control problem or 


WRITE FOR BULLETIN CA-8R 


THE MERCOID CORPORATION 


4211Belmont Ave., Chicago 41, 


100 - NOVEMBER, 1957 


320 o-ninas 


National Seal Div., Federal-Mogul-Bower Bear- 
ings, Inc.—This National O-Ring Catalog is de 
signed for broadest usefulness in afl types of O ring 
applications. Includes practical working infor 
mation about O-ring applications, sizes, groove 
dimensions, back-up rings, and dust seals, and 
lists all National O-Rings and local National 
Motor Bearing offices. 


321 MELTING SYSTEMS 


A. M. Byers Co.--A 36-page booklet describing 
and explaining automatic snow removal. Typical 
applications, installation and operational prac 
tices, coil and grid design, auxiliary units, and 
material selection are discussed in detail 


322 TURBINE SEAL 


Koppers Company, Inc., Metal Products Div.—-A 
4-page folder on Huhn carbon rings for steam tur 
bine applications discusses labyrinth, carbon 
garter spring ring and carbon ring sealing devices 


323 ruse ExPANDERS 


Gustav Wiedeke Co.-Catalog 81 contains speci 
fications on the firm's line of tube expanders and 
cutters. Included are tables of sizes, ordering in- 
formation and a list of domestic and foreign dis 
tributor locations 


324 CAST, FORGED VALVES 


Edward Valves, Inc.-Condensed Catalog 105 
contains data on cast and forged steel valves for a 
variety of applications in boiler rooms, petroleum 
service, industrial and technological plants. In 
cluded are Rockwell-built Mudwonder mudline 
valves designed primarily for mudlines in oil fields 
but also suitable for abrasive fiuid application in 
industry. 


325 FLexiwLe COUPLINGS 


Ajax Flexible Coupling Co. Catalogs totaling 64 
pages cover the firm's entire line of flexible 
couplings, including dihedral gear type with mis 
alignment capacity up to 12 deg and rubber 
bronze cushioned couplings for direct connected 
machines Dimensional and capacity data is 
given. Catalogs describing vibrating conveyors 
and packers are also available 


326 HEAT EXCHANGERS 


Pfaudier Co.--Manual No. 949 illustrates and 
describes the firm's new standardized alloy de 
signs of shell and tube equipment for application 
in the chemical and food industries. This equip 
ment may be installed for any of the following 
uses’ condensers, heat exchangers, heaters, evap 
orators, coolers and reactors Selection data 
system diagrams specifications, construction, in 
stallation, operation and maintenance informa 
tion is included 


327 venturi TUBES 


Builders. Providence, Inc., Div. B-I-F Industries, 
Inc. — Design features, comprehensive dimensional 
data, capacity tables, recovery tables on venturi 
tubes are included in Bulletin L10-NIA 


328 LABORATORY PRESSES 


Wabash Metal Products Co.—A four page bulle 
tin describes the line of manually operated and 
»wered hydraulic laboratory presses from 3 to 
) tons capacity. Heated platens, sensitive 
pressure and temperature gages, applications, 
typical uses and construction features are de 
scribed 


329 MOLYBDENUM ALLOYS 


Climax Moiybdenum Co. — Data on molybdenum 
alloys and steels is contained in three bulletins 
They are ‘Molybdenum Alloying Chart ‘Super 
Strength Structural Steels,"' and ‘Ultra Strength 
Steels." 


330 warer WALL ARMOR 


Bernitz Furnace Appliance Co, — Bulletin B-52 de 
scribes Carbofrax water wall tube armor. In 
stallations are shown The material can be in 
stalled in new or existing boilers without bolts or 
clamps to protect against mechnical and flame 
abrasion, 


LATEST 
INDUSTRIAL 
LITERATURE 


GUIDE 


331 EXPANSION COMPENSATORS 


Flexonics Corp.—Bulletin AIA No. 30-C-22 il 
lustrates and describes expansion compensators 
for steam and hot water lines. Included is data 
on a high pressure type to 150 psi and a low pres- 
sure type to 40 psi 


332 DRAFT GAGES, INSTRUMENTS 


E..ison Draft Gage Co., Inc.—-Bulletin 354-A 
gives a briefing on the entire line of the company’s 
bell actuated and diafram actuated draft gages, 
inclined tube draft gages, pitot tubes, gas analy- 
zers, steam calorimeters and other boiler room and 
laboratory gages and instruments 


333 FirED INDIRECT HEATERS 


Brown Fintube Co.— Bulletin No. 551 covers the 
applications, advantages and types of fired in- 
direct heaters for air, special atmospheres, corro 
sive and non-corrosive gases, thermal chemicals, 
circulating oils, asphalt, and for super heating 
vapors 


334 BALL THRUST BEARINGS 
Gwilliam Co.--Catalog No. 28 describes, illus 
trates and lists standard sizes of various types of 
ball thrust bearings, roller thrust bearings, and 
journal roller bearings 


335 VALVE OPERATORS 


Tork-Master Div., Harvill Corp.._A brochure on 
features and application of automatic valve opera- 
tors shows unique, patented design, to assure 
low-cost installation without altering new or ex 
isting valves, and without interrupting service 


336 INTERVAL TIMERS 


Cramer Controls Corp. Four page bulletin cov 
ers interval timers, reset timers, duplex cycle 
timers, time-delay controllers, cycle timers, per 
centage timers, running-time meters, and time 
totalizers. Synchronous motors and miniature 
d-c timing motors are also featured 


337 speED REDUCERS 


Winsmith, Inc.—-Catalog 155, 112 pages, covers 
more than 150 models, including the recently in- 
troduced “C"’ series. It contains engineering 
selection data and is sectionalized for quick and 
easy reference to all information. A special gen- 
eral engineering section is included te aid in solv- 
ing application problems, 


338 REMOTE VALVE CONTROL 


Stow Mfg. Co.--A 16-page design manual covers 
the use of flexible shafting for remote valve con 
trol. A chart is given for the selection of the 
correct size shaft for any valve Different types 
of end connections are shown 


339 HOSE, BELTING 


Thermoid Co.-A catalog digest covers hose 
conveyor and elevator belts, transmission and 
V belts, sheet packing and chute lining, and fric 
tion materials, The eight-page folder is illus 
trated with cross sections of various hose and belt 
ing materials 


340 ULTRASONIC CLEANING 


Branson Ultrasonic Corp. Data sheet 5-10 de 
scribes uses of Model AP-10-B Sonogen ultra 
sonic equipment for cleaning of high-speed watch 
movements, instrument parts, small and minia 
ture ball bearings, electronic components, and 
other small, delicate, intricate mechanisms that 
ate hard to decontaminate in any other way 
Complete specifications, as well as the “how’’ of 
ultrasonic cleaning, are also given 


341 FANs, BLOWERS 
Robi Ventilating Co.—Bulletin 502 illus 
trates and describes fans, blowers, exhausters. Ap 
plication photos are included, along with data on 
air properties, pressure and velocities 


342 DIAPHRAGM SEALS 


Bellofram Corp..-A 16 page catalog gives basic 
product descriptions, applications, and operation 
data on diaphragm seals. Installation informa 
tion, size tables, and available materials data are 
included 
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343 AUTOMATIC BAR MACHINE 


Nationai Acme Co.—-A 10-page Catalog illustrates 
and describes the new Model M single spindle 
automatic bar machine, a universal, fully auto 
matic metalturning lathe which can sustain fine 
tolerances at the fastest speed that tungsten car 
bide and high speed tools can be safely operated 


344 NEW METHOD OF LUBRICATION 
Stewart-Warner Corp., Alemite Div.—Catalo | Cl U CH ES 
describes new method of lubricating industria 


machinery with ‘‘Oil- Mist Bulk of publication 

taken up with engineering data, covering applica- 

tions, operation, bearing application, bearing ! 
speeds of this method. Also for plain bearings, to f y' f 
selection of condensing fittings, intermixing of fro cu our cos S$: 
condensers, bearing grooving and many other 


engineering data appropriate to the subject | for OVER- RUNNING 
345 Ol, GAs BURNERS BACKSTOPPING + INDEXING 


Petro—Catalog 3356 gives 20 pages of informa 
tion on the selection of equipment, engineering 
and manufacturing factors, design and construc 


tion features, types of controls, and types and 
ratings of Petro packaged units for oil, gas and Proven in hundreds of applica- 
combination oil-gas burners | 
BES tions —Time after time Precision- 
Dalic Metachemical Co.—-A 12-page booklet ex spring Over-running Clutches have 
plains the process, analyzes metallurgical proper 
ties of deposits and describes engineering applica outperformed other clutches at 
tions of a process of selective localized plating high p d ith | lif d 
er speeds wi onger ife an 
347 ULTRASONIC TESTER . 
Sperry Products, Inc.—-An eight-page bulletin less maintenance—at lower cost. 
covers applications of the ultrasonic Reflectoscope 
for nondestructive testing of products and equip 
ment It explains in simplified terms the prin 
ciple of ultrasonic inspection and lists the latest 10 standard models now in stock 
types of equipment available 90 Ibs.-IN 
— Today you can get all the SS 
348 ASH SLUICING SYSTEM 
United Conveyor Corp.-A four-page bulletin, advantages of Precisionspring 
No. 1S-57 describes recirculating closed circuit . + ° 
ash with description of principle Over-running Clutches right off the 
and sequence of operatio 
shelf. Standard models in 8 to 200 
esign Your Product To Do ob— Not to Fi g > : 
a Motor,” coded customized ieiaeie motors, and available to help you improve your x, 
describes the firm's facilities for designing, test . 
ing, ond greducing special electric motors up to product by replacing the clutching y : 
350 THERMOCOUPLE REFERENCE JUNCTION 
Pace Engineering Co. Data sheets describe 2 All Ul F 
recision and a utility series of Thermocouple ustrations 
channel Get your copy of Bulletin SP-20 
ture measurement systems. A_ discussion of . Actual Size 
special circuit features and Thermocouple com —If you are now producing any 
binations is included, as well as specification on e s 
temperature stability and uniformity among | kind of mechanism that must over- 
channels | 
351 run, backstop or index you will 
SEALED BEARINGS 
Stephens-Adamson Mfg. Co., Sealmaster Bear- want to check all the facts about 
ings Div.— Bulletin 455 illustrates and describes h J ae » 
the firm's Sealmaster bearings. Standard and these cost-saving Standard 
special units are available Cutaway photos show 
such features as zone hardening, locking pin and Precisionspring Clutches. 
perimeter dimple, labyrinth seal, ball retainer 
352 Bulletin SP-20 gives com- 
HYDRAULIC FLUIDS ° 
E. F. Houghton & Co.— Folders describe a new plete engineering informa- 
es of firer tant hydraulic fluids supplement . . 
the firm tion. Write to the home 
These are phosphate ester type fluids that have . . 
heen fereidied re the addition “of materials to in office, 1 14 5 Galewood 
crease oiliness and rust prevention a 
Dr., Cleveland 10, Ohio 


353 CONVERTERS, INTEGRATORS AND 
RECORD HEADS 

Librascope, Inc. Twenty six pages of folders 
showing specifications and illustrations of Lib 
rascope analog-digital converter, Librascope pres 
sure compensated totalizing flow computer, Lib 
rascope read and record heads and the Libracsope 
ball disk integrator Included also are typical ap 
plications and general engineering data 


—or phone GLenville 1-4800. 


Branch offices in 
WEW YORK © PHILADELPHIA 
ROCHESTER LANSING 
CHICAGO DAYTON TYLSA 
HOUSTON * LOS ANGELES 


MARQUETTE METAL PRODUCTS DIVISION 


CURTISS-WRIGHT 


CORPORATION * CLEVELAND 10, OHIO 


Use a CLASSIFIED ADVERTISEMENT 
For QUICK RESULTS 
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missile engineers 


As space becomes the missile engineer’s prov- 
ince the demand for highly competent talent is 
ever present. Each development uncovers other 
areas for advanced study. 

Beneath the imposing skyline at Northrop, 
engineers in the new multi-million dollar Engi- 
neering and Science Center are tackling today 
the problems of tomorrow's flights into space. 

Scientists and engineers at Northrop have 
many accomplishments to their credit, including 
the USAF-Northrop SM-62 Snark interconti- 
nental guided missile, first such weapon system 
to become operational with the Strategic Air 
Command. Research continues on preliminary 
and advanced projects involving missile guid- 
ance and controls, propulsion, flight test engineer- 
ing, and similar areas of prime importance. 

Northrop’s 18 years of experience in pilotless 
flight is seldom matched by other manufacturers 
in the aircraft or missile fields. This reputation 
is a principal reason why experienced engineers 
and scientists have joined the Northrop Engi- 
neering Division. As work progresses on the 
USAF Snark and other vital missile projects 
career Opportunities become available for quali- 
fied missile engineers. 


ORTHROP 


Northrop Division of Northrop Aircraft, Inc. 
Engineering Industrial Relations, Dept. 4600-O 
1041 East Broadway, Hawthorne, California 


BUILDERS OF THE FIRST INTERCONTINENTA! GUIDED MISSILE 
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354 NUCLEAR POWER 


Alco Products, Inc.— Bulletin details Alco qualifi- 
cations, as builder of Army Package Power 
Reactor, as a supplier of nuclear power plants. 
Twelve page publication includes progressive 
transvision of a pressurized-water reactor system 
identical with that in APPR, and covers com 
pany’'s new criticality facility 


355 root sreecs 


Crucible Steel Co. of America— Forty-six pages of 
information concerning tool steels for forging 
operation, the die casting process and the hot ex- 
trusion process. A series of charts detail the 
tool steel and heat treatments recommended for 
numerous forging, die casting, and extrusion 
operations. Also included is a brief trouble shoot 
ing guide 


356 HEAT AND POWER REFRACTORIES 


Norton Co. Thirty-two page brochure compiled 
for the benefit of boiler operators, setters, and 
engineers —to aid them in solving refractory prob 
lems and to help them obtain greater efficiency 
from their boilers. Also included is a tempera 
ture conversion chart, ‘‘Crystalon’’ brick speci 
fication tables, and a quick-figuring efficiency 
chart for boilers 


357 VARIABLE SPEED DRIVES 


Sterling Electric Motors, An page bulletin 
illustrates and describes variable speed drives for 
metal working, mixing, pumping, materials han- 
dling and continuous processing. Engineering, 
selection and operating data is included Also 
available is a revised price sheet 


358 airstREAM CONVEYORS 


Dracco Corp. A 32-page bulletin, No. 530, con 
tains data and 70 illustrations and diagrams ex 
plaining operation, applications, and advantages 
of air conveying Practical solutions to handling 
problems, including automated systems, are 
given 


359 PANEL ENGINEERING 


Leeds & Northrup -A 12-page catalog illustrates 
and describes design and construction of central 
ized control boards for steam power piants. 
Application photos are included along with back- 
ground and photos on the company’s facilities for 
designing and installing control units. 


360 TACHOMETERS, GENERATORS 


Norden-Ketay Corp.--A new line of motor ta 
chometers and tachometer generators for use in 
high-accuracy computers and servo systems for 
guided missiles, navigation equipment, fire con- 
trol, bomb directors, is described in Bulletin 423 


361 GLASS INSULATION 


Pittsburgh Corning Corp. Six specifications 
cover application of the firm's Foamglass insula 
tion for industrial equipment and piping. Each 
booklet contains tables of suggested thicknesses of 
insulation to be applied, detail drawings of instal 
lation procedure, insulation supports, and recom 
mended finishes 


362 DEAERATORS 


Permutit Co.—-Bulletin No. 2357 describes the 
company's spray type deaerating heater The 
principles of deaeration and the part it plays in 
corrosion prevention are described and illustrated 
The deaerating heater is designed to protect 
equipment from corrosion by removing oxygen, 
carbon dioxide and nitrogen 


363 BELT CARRIERS 


Stephens-Adamson Mfg. Co., Standard Products 
Div. Bulletin 355 lists carriers for belt conveyors 
and shows their application in industry. Cross 
sections and dimension tables are given for the 
Various carriers 


364 FouR-CYCLE ENGINE 


Nordberg Mfg. Co. Nordberg four-cycle diesel, 
Duafuel and spark ignition gas engines, ranging 
from 640 to 2150 hp are described in Bulletin 257 
The in-line engines are built with either six or 
eight cylinders as supercharged; supercharged 
and intercooled; and Supairthermal units. De 
sign features, dimension drawings and installation 
photographs are included in 16- page brochure. 
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365 Oj: AND GAS BURNERS 


Ray Oil Burner Co.-A new illustrated 16-page 
catalog gives specifications and capacities of com 
mercial and industrial gas, oil and combination 
gas-oil burners. It covers fully automatic, semi 
automatic, and manually controlled horizontal 
rotary oil burners, gas burners, and combination 
gas-oil burners; commercial and domestic pres 
sure-atomizing types for oil, gas, or combination 
gas-oil inshot gas burners; forced draft packaged 
burners. Tables and other technical data are 
included to aid in selection 


366 PACKINGS 


Johns-Manville— A 12 page brochure, PK-I7A 
contains a packings selection chart of rod, plunger 
and valve stem packings, illustrations and de 

scriptions of precision rings, hydraulic and groove 
packings, oil seals, metallic and cut gaskets 
Friction materials are also described 


367 AxIAL, MIXED FLOW PUMPS 
C. H. Wheeler Mfg. Co., Economy Pump Div. 


Horizontal and vertical axial and mixed flow 
pumps are described in a 12-page bulletin. Pumps 
are recommended for condenser circulation, pri 
mary water supply, drainage, irrigation, flood con 
trol and other applications which require large 
volumes of liquids containing small solids at low 
to medium heads 


368 COUNTING DEVICES 


Veeder-Root, Inc.—- Modern mechanical and elec- 
trical counters for all industrial and special count 
ing requirements are briefly described in a four 
page condensed general catalog Also contains 
information on applications and how-to-order 


369 ies, PERFORATORS 


Firth Sterling, Inc. —A catalog covers the firm's 
line of Firthaloy dies and machinery and Diecarb 
perforators The products are square and hexa 
gon shape drawing cies; round wire, bar, and tube 
drawing dies; rough mandrel nibs; rough cored 
heading die nibs; nail and tack tooling inserts; 
barbing laps; straight and button head perfora 
tors; wire puller jaw inserts; die finishing equip 
ment 


370 wits 


Rotary Lift Co., Div — A 20 page booklet describ 
ing the oil-hydraulic lifting devices manufactured 
by Rotary. Common applications described in- 
volve moving materials between plant floor level 
and rail or highway carriers, from one plant floor 
level to another, and machine feeding Also de 
scribed is material positioning and the bridging of 
spur tracks 


371 TANK, VESSELS 


Nooter Corp..-A 48-page Catalog No. 554 de 
scribes facilities, workscope, techniques in custom 
fabrication of steel and alloy plate for processing 
industries. Corrosion data tables for various 
metals are included 


372 ROLLER BEARING SEAL 


Timken Roller Bearing Co. A four page brochure 
describes new Due face seal, developed exclusively 
for Timken tapered roller bearings This seal 
combines the features of an OD and a face-type 
seal and is currently available with seven sizes of 
bearings 


373 MOTION PICTURE CAMERAS 


Wollensak Optical Co.--A catalog explaining 
high-speed photography, its application and the 
results obtainable and a folder describing the op 
eration and uses of the Fastax high speed motion 
picture-oscillographic camera are available 
These cameras, used in research, design, commer 
cial engineering, are a continuous moving film 
type with rotating prism positioned between the 
lens and the sprocket They are available in &, 
16 and 35 mm in beth 100 and 400 {t capacity 


374 ALCOA HEAT EXCHANGER TUBES 


Aluminum Co. of America Illustrated catalog 
contains relevant data on Alcoa aluminum heat 
exchanger tubes Covers advantages, fabrica 
tion, application in petroleum and petrochemical 
industries, chemical, steam, atmospheric, air and 
gas Also use of aluminum alloys, fluid flow 
characteristics, heat transfer characteristics, re 


Fi 


TEMC CONTROL CONSOLE 
| | | 


Vibration Testing cuts 
product development time 


Testing components and struc- 
tures with electrodynamic vi- 
bration exciter systems cuts re- 
search and development time in 
aircraft and missile systems. 
Often within hours, or minutes, 
the effect of service vibration 
can be pinpointed. 


MB has perfected shaker sys- 
tems that permit testing to all 
required specifications, enable 
engineers to speed product de- 
velopment from blueprint to pro- 
totype to production. 


COMPLEX MOTION TESTING 


Several MB Exciter Systems re- 
produce complex and random 
motions. They can subject prod- 
ucts to the actual service vibra- 
tion. The Model C10VB Shaker 
shown offers the widest fre- 
quency range for its force. Model 
C25HB oe higher forces 
for higher “g 


MB manufacturing company 


A DIVISION OF TEXTRON INC. 


ENVIRONMENTAL TESTING 
Both the above shaker systems 
can be used with environmental 
chambers . . . for “high altitude” 
and high or low temperature 
vibration testing. Oil cooled, they 
don't affect chamber vacuum, 


SPECIFICATIONS 
MB C10VB System provides... 


10 “g’’ on table loads to 145 Ibs. 
20 “‘g” on table loads to 57.5 ibs. 


Force output: Band width: 
1750 Ibs. Sine 5.5000 cps 
1050 Ibs. RMS 15-2000 cps 
3150 Ibs. Peak 15-2000 cps 


MB C25HB System provides .. . 


10 “‘g”’ on table loads to 422 Ibs. 
20 “‘g” on table loads to 172 Ibs. 


Force output: Band width: 
5000 Ibs. Sine 5.2000 c 

3500 ibs. RMS 15-2000 cps 
10,500 Ibs. Peak 15-2000 cps 


In meeting your requirements, 
MB offers you advanced designs 
... plus quality construction of 
shaker, amplifier and control 
system ... plus an experienced 
field service organization. 


1074 State Street, New Haven 11, Connecticut 


HEADQUARTERS FOR PRODUCTS TO ISOLATE ... EXCITE... AND MEASURE VIBRATION 


sistance to corrosion specifications and data with 
tables Form 10186 
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carcers in peaceful } 

applications of atomic energy 

Engineering Analysis on 
ADVANCED REACTOR SYSTEMS. 


REACTOR 
a Qualifications: BS, MS Nuclear Engineering, Physics, or é 
> Math. (with good Physics background). 1-5 years’ : 
experience. 
es Duties; Analyze neutron and gamma-ray distribution, heat i 

generation, shielding of cores and external systems; eco- 3 

‘ 
nomic, material, and configuration aspects. Also advanced yi 
shielding studies, use of computer techniques. 


> 


STRESS - ANALYSIS 
Qualifications: BS, MS, PhD (Engineering). Two to four ee 
years’ stress analysis background. oy 
‘ Duties: Functions of position to include performing and Ae 
directing structural and thermal stress, vibration, and 
-s impact analyses of advanced nuclear reactor systems. Saft 


REACTOR 
CORE -ANALYSIS 

Qualifiwations: BS, MS in EE, ChE, Physics or Nuclear 
4 Engineering (special nuclear training desirable). 1-3 yrs! exp. 
2 Duties: Perform nuclear analysis to determine critical 
mass, neutron flux distribution, control rod effectiveness, 
temperature coefficients of reactivity, reactor dynamics, 5. tas 
and full cycle reactivity changes. Sea res 


* eet: Write: Answer will be prompt and confidential. 


ATOMICS 
INTERNATIONAL 


INC, 


A DIVISION OF NORTH AMERICAN AVIAT N, 


Mr. G. W. Newton, Personnel Office, Dept. ME-11 
21600 Vanowen Street, Canoga Park, California 
(In the Suburban San Fernando Valley, near Los Angeles) 
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375 AUTOMATIC CONTROL 


Assembiy Products, Inc.-Catalog 4-D illustrates 
and describes principles of automatic control with 
contact meter-relays Included are specifica- 
tions and prices on meter-relays, VHS relays, load 
relays and plug-in units, automatic control pack- 
ages and components, panel meters, indicating 
pyrometers. A 6-page section of diagrams and 
text deals with circuitry and includes response 
time tables and a discussion of non-locking con 
tacts. 


376 Asusive service PUMPS 


Nagle Pumps, Inc. Bulletin describes the 
firm's new line of series ‘‘H"' horizontal shaft, cen 
trifugal pumps for corrosive and abrasive applica 
tions. Shows the three types of interchangeable 
casings that are available to meet varying condi 
tions Pictures cut away and section drawings 
and presents dimension table 


377 SPECIFICATIONS 


Gray Iron Founders’ Society- A 4-page chart 
covers commonly used specifications for gray and 
ductile cast irons, giving properties, chemical 
composition and typical applications. Included 
are specifications for cast pressure pipe, soil pipe, 
valves and fittings. Standards, methods of test 
ing, recommended practice and definitions are 
also listed 


378 rerrRactories 


Carborundum Co.  HKi-monthly bulletins about 
refractories, their properties, uses and recent de 
velopments, are available. Subjects covered in- 
clude muffled constructions, brickwork construc 
tion, research and development, a new silicon 
carbide refractory, wear resistance refractories, hot 
strength, heat resistance of refractories, thermal- 
shock resistance, chemical resistance, and sta 
bility 


379 LENSES, PRISMS 


Bausch & Lomb Optical Co.--A 16-page catalo, 

of optical parts contains information on groun 

glass, heat absorbing glass, retardation plates, 
and the firm's precision glass engraving and op 
tical coating services. A new price list detailing 
up-to-date individual part prices, discount pro 
cedures, minimum ordering quantities, and terms 
of sale is included. Catalog L-117 


380 GEAR REDUCERS 


Winsmith, Inc. Catalog SM-57 covers new 
hollow shaft worm gear type reducers. The eight 
booklet contains illustrations, sizes, di 


page 
mensions and engineering data on both torque 


arm and flange type 


381 bust Ficters 


Koppers Company, Inc. Metal Products Div. 

This 8 page brochure covers the Series 12 filter 
discussing principie of automatic reverse air jet 
filter clearing and gives design features and di 


mensions 


382 MAGNETIC FLOW SWITCHES 


Magnetrol, Inc. Literature describes 
switches in sizes from */4 through 2 in, pipe size 
Standard models are available with bronze bodies 
stainless steel bodies, steel bodies, or cast iron 
in either threaded or flanged connections. Switch 
ing action can be electrical or pneumatic They 
use only unfailing permanent magnetic force to 
actuate switch mechanism 


383 seLector VALVE 

Republic Mfg. Co.—-Catalog No. 356A illustrates 
and describes a 0 1000 psi pressure balanced selec 
tor valve. It is available 2-, 3- or 4-way in sizes 
from '/s to | in 


384 MOLYBDENUM STEELS 


Climax Molybdenum Co. Four bulletins cover 
technical information on molybdenum, alloys, 
and chemicals. They are ‘Molybdenum: Steels 

Molybdenum 


flow 


Irons Alloys ‘Refractory 

Borides,”’ ‘Refractory Molybdenum Carbides and 
Nitrides,"’ and “Refractory Molybdenum Sili 
cides.’ 


385 COMBUSTION EQUIPMENT 


Hauck Mfg. Co.—-The Catalog 52 gives a con 
densed and pictorial review of oi] and gas com 
bustion equipment for production, construction, 


and maintenance applications in industry. The 
catalog has 12 pages and 80 illustrations 
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386 SELF-CLEANING CENTRIFUGE 


Pfaudier Co.— Bulletin 946 presents information 
on its Titan superjector, an automatic self-clean- 
ing centrifuge. Engineering information, specifi 
cations and application data are given, along with 
details on the operation of the unit 


387 FLOAT, THERMOSTATIC TRAP 


Velan Valve Corp.—Catalog 600 illustrates and 
describes Velan monovalve foat and thermostatic 
steam trap, a combination of the accepted float 
principle combined with the firm's bimetallic 
principle, with integral strainer, check valve and 
a single discharge valve instead of two or three as 
used in other valves 


388 moyYNo pumps 


Robbins & Myers, Inc. — An eight-page brochure 
describing the history and added benefits derived 
from use of the Moyno pump. Phases detailed 
about this ‘progressing cavity'’ pump includes its 
principle of operation, performance, construction 
capacities, and speeds 


389 CONVEYOR-ELEVATORS 


Stephens-Adamson Mfg. Co.—Catalog 556-T 
illustrates the firm's line of conveyors, elevators 
Typical arrangements are diagrammed; power 
requirements, specifications and installation data 
is given. Applications in various industries are 
illustrated and described 


390 JALLOy STEEL PLATE 


Jones & Laughlin Steel Corp..-A 40-page book- 
let contains case histories of Jalloy heat treated 
special alloy steel plate in such uses as trailer 
bodies, ore chutes, shavele and dipper sticks, pick 
ing tables, structural members, hammers, grader 
blades, dump truck, bottom line plates 


391 DRUM AND BARREL TRUCKS 


Roll-Rite Corp. Descriptive information on the 
Pal-O- Matic, an ingenious device designed to ac 
commodate all phases of manual drum handling 
In addition to its other unique features the axle 
mount is adjustable to allow the operator to bal 
ance out the truck to suit the proportion of the 
load to be carried. Also included is material on 
the Drumatic, a standard duty barrel truck 


392 ROLL FORMED SHAPES 


Roll Formed Products Co.--A 26-page catalog 
covers the production of roll formed shapes 
Processes shown include notching, punching and 
cutting to length of special shapes in one con 
tinuous operation. Also included are drawings 
and dimensions of more than 100 simple and com 
plex shapes 


393 PACKAGED BOILER 


Preferred Utilities Mfg. Corp.-A six-page book 
let illustrates and describes the design, construc- 
tion and application of ‘‘Thermopak’’ factory 
assembled, automatic oil, gas or combination fuel 
burning system for old or new boilers. The 
system's components, accessories, and piping lay 
outs are itemized 


394 HUMIDIFICATION EQUIPMENT 


Bahnson Co. Catalog Section 104 details the 
firm's line of industrial humidification equipment 
Information and pictures describe and show vari 
ous types of steam and water humidification equip 
ment The different uses, capacity, function 
and operation of each type is explained 


395 UNDERGROUND PIPE 
INSULATION 

American Gilsonite Co.--A four-page Bulletin 
gives tips on the uses and installation of a new 
insulation for hot underground pipes. It ex 
plains how the material protects pipes against 
corrosion caused by acids and alkaline ground 
waters, and against bacterial action, roots and 
electrolysis 


396 AsBESTOS-CEMENT BOARD 
Philip Carey Mfg. Co.-Form 6285 describes as 


bestos-cement board for exterior walls, parti 
tions, linings, utility structures The material is 
not affected by most acids, alkalis, fumes, heat, 
cold, weather, salt air. It is vermin and rodent 
proof, will not rot, rust or corrode, and needs no 
paint or protective coating It can be painted for 
decorative purposes Suitable for continuous 
temperatures up to 600 
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FELLOW VISIONARIANS: K&E Albanene® Tracing 
Paper keeps your originals clear for life... substantially lowers your 


operating costs. 
K&E Albanene has more desirable working qualities than any other 
tracing paper. Its superiority begins with the stock —100% rag paper 
with the longest fiber in the business, made only for K&E. This gives 
Albanene its extraordinary tear strength with the greatest possible 
transparency. Original drawings stand up year after year under re- 
peated reproductions without damage or loss of clarity. 
Albanene is permanently transparentized with an inert synthetic resin 
exclusive with Albanene... accepts pencil and ink equally well. Ink 
lines never spread or feather. What you pay for stays in the paper. 
It will pay you in lower operating costs to specify K&E Albanene®. . . 
the largest selling tracing paper in the world. For other drafting or 
engineering equipment and materials also look to Keuffel & Esser Co. 
—your “Partners in Creating’’—who have served engineering for 
90 years. 
KEUFFEL & ESSER CO. New York, Hoboken, NJ, Detroit, 
| 


Chicago, St. Louis, Dallas, San Francisco, Los Angeles, Seattie, Montreal. 
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Lord Mfg. Co. Bulletin No. 702 contains engi 
neering data, performance curves, specification 


A, rt ad 
tables, details on the design and use of plate form 
and multiplane mountings to control steady state 
vibration plus occasional shock where excellent 
isolation characteristics and moderate restraint 


are needed Load capacities range from '/: to 
310 Ib per mounting 


398 sTANDARD INDEXING MACHINE 

CHASSIS 

Swanson-Erie Ccrp. A six page folder describes 
Swanson standard indexing machine chassis’ and 


e ad accessories Outlined are some of the over 200 
standard models to suit requirements for special 
purpose automatic machine Data explains how 
these standard machine chassis’ save valuable 
engineering time and cut building costs 


AT E LPAR 399 RECORDING SYSTEMS 


Consolidated Electrodynamics Corp. A 24 page 
technical bulletin, No. 1561B, covers Data tape 


Leading Research Laboratory in Suburban recording and playback systems, describes the air 
. borne and ground components, furnishes highly 
Washington, D. C. technical data on the recorder along with operat 


ing information and illustrates all integral parts 
Also available is a four page technical bulletin, 
No 1576, describing a new magnetic tape re 
corder reproducer system, showing features, ap 
plications, description, and specifications for this 
ground unit 


Several long range systems development 
programs have recently been awarded to 
Melpar, the execution of which require our 


400 air comprREssORS 


Gardner-Denver Co.--An eight page bulletin 


engineers and scientists to pioneer into the illustrates and describes carbou piston horizontal 

jence ‘ ad. single-stage air compressors for oil-free air in the 
no-man’s-land of science. Of a highly ad processing, chemical and plastic industries 
vanced nature, these programs are vital to 


401 BEARINGS, PARTS, FILTERS AND 


the Nation's defense and include weapons FRICTON UPaTS 

systems evaluation in a variety of fields and Amplex Div., Chrysler Corp. Fifty-two page En 
over 90 diversified projects in electronic ~ 
R&D. charted are over 1000 standard Oilite sleeves, 


flange and thrust bearings, cored, solid bar and 
plate stock available for shipment 


These long term assignments have created 4 
challenging openings which you are invited | 402 PNEUMATIC CONVEYORS 
to consider, As a Melpar staff member you ' National Conveyors Co.—Catalog P-56 shows 
A uses of pneumatic conveyors for ash removal in 
will become a member of a small project ' steam plants; collection, processing and reclama 
. an wa " tion of cutting oils, chips, and borings in the metal 
team charged with responsibility for entire working industry; and the handling of dry, 
pulverized or granular materials in other industry 
projects, from initial conception to comple- 
tion of prototype. Your advancement will be 403 scates 
ani i ic ‘ Exact Weight Scale Co. -Seventy two pages de 
rapid, th inks to our policy of individual scribing and detailing the Exact Weight Shadow 


graph seale, end tower scale for production, check 
weighing, batching and packaging operations, 
precision seales for fine production weighing, 
general purpose seale, fan dial scale, platform 
scale for production or checkweighing bags or 
cartons, sacking scales that sack and weigh at the 
same time semi automatic weighing machines 
for packaging and bagging ete, and automatic 
check weighers 


recognition, which promotes you on the 
basis of your performance, rather than age 
or tenure, 


Wire or phone collect, or write to: 
Technical Personnel Representative 


404 CONTROLLED-AIR-DEVICES 


Bellows Co. Bulletins BM-25 and ML.-3 illus 
trate and explain air motors and the choice of 
built-in valves and auxiliary hydraulic controls 
available for them Bulletin ML-3 also de 
scribes the basic types of complete-work-units, 
such as power feeds, work feed tables, drilling 


MELPA R ncorporated 


A Subsidiary of Westinghouse Air Brake Company 
3352 Arlington Boulevard, Falls Church, Va. 
10 miles from Washington, D. C. 


COMMUNITY CAMPAIGNS 
Give... the United way 


Openings Also Available at Our 
Laboratories in Boston and Watertown, Massachusetts. 
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405 GLASS FIBER INSULATION 


L-O-F Glass Fibers Co.— Illustrated brochures 
outline advantages of both Microlite and Super- 
fine glass fiber insulations, low-density resilient 
insulating materials with high thermal efficiency 
and round absorption characteristics They are 
described as being resistant to heat, fire, moisture, 
and corrosion and the company recommends 
their use in applications where the greatest ther- 
mal and acoustical efficiency is desirable in the 
smallest space Tables are included on thermal 
and acoustical! performance 


406 oll AND GAS BOILERS 


S. T. Johnson Co., Mears, Kane, Ofeldt, Inc. 
Div.-— Bulletins 2-L, 6-H, 7-D and 4-H cover line 
of gas, oil and combination oil and gas fired 
boilers from 1 to 30 hp, with the necessary auto 
matic boiler feeds 


407 METAL STAMPING 


Bossert Div., Rockwell Spring & Axle Co—-An 
eight-page booklet describes Bossert’s engineering 
and product re-design ser vice, and illustrates com 
plete facilities for producing large or small stamp 
ings and assemblies in any metal or alloy A 
special section is devoted to illustrations of typi 
cal stampings and welded components produced 
for a diversified group of metal products manu 
facturers 


408 muLTiPORT VALVE 


Hungerford & Terry, Inc.--A 16-page bulletin 
contains information and photographs of a poppet 
type multiport valve designed to operate water 
filters, zeolite water softeners, demineralizing 
equipment and other water conditioning equip 
ment. The units work manually, semi-automatic 
ally or fully automatically 


409 FANS, VENTILATORS, BLOWERS 


Peerless Electric Co. Bulletins SDA-160, SDA. 
200 and SDA-220 describe the firm's line of stand 
ard fans, blowers and roof ventilators for indus 
trial, commercial and residential use The bulle 
tins contain engineering data, performance tables 
dimensions, ratings and specifications 


410 MOTOR CONSTRUCTION 


General Electric Co.Bulletin GEA-5980 is a 
2-page publication illustrating production test- 
ing techniques and motor construction features of 
1 to 5 hp dripproof and enclosed motors. The 
color bulletin also describes servicing and in 
stallation advantages of the complete TRI/CLAD 
55 line in these ratings 


411 water SOFTENERS 


Permutit Co.— Bulletin 2386-B describes trouble 
caused by using hard water. Equipment specifi 
cations, operating characteristics, data on ion ex 
change resins and typical installation photographs 
are included 


412 GLASSsED sTeEL 


Pfaudier Co.—-Bulletin 928 illustrates and de 

scribes the corrosion resistance of glassed steel to 
acid solutions Resistance charts A various nitric 

acetic, sulphuric, hydrochloric and phosphoric 
acid solutions are included in the booklet 


413 KILN INSTRUMENTATION 


Leeds & Northrup Co.--A 16-page folder illus 
trates and describes instruments and controls for 
rotary kilns used in the manufacture of cement, 
lime and other non-metallic products. Installa 
tion photos are included. 


414 FEEDER 


Omega Machine Co. Div., B-I-F Industries, 
Inc.—- Design features of Model 37-20 belt ty 

gravimetric feeder are covered in Bulletin 35-N62. 
Unit is designed to feed more than 3000 |b per min 


415 GAGE LABORATORY 


Sheffield Corp. Tips on setting up a gage labora- 
tory for precise dimensional control over tools 
and gages used in close tolerance production and 
the precision measurement services available from 
the Eli Whitney Metrology Laboratory including 
certified gage block calibration, roundness meas 
urement, and absolute and comparative interfer 
ometry are included in Publication No. IN-1-57 
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19,862 years of precision metal-forming 


206 


Time brings experience . . . experience brings skill. . . 
and the FLEXON® team of engineers, metallurgists, and 
technicians have worked a total of 19,862 years perfecting 
the most skillfully-made expansion joints that can be 
formed. 


These same skills are part and parcel of all Flexonics 
formed and corrugated tubular shapes in metal—flexible 
metal hose, instrument-type bellows, “impossible” bends 
and section modulations for aircraft parts. They assure 
you expansion joints that you can install and forget. 


Always specify FLEXON Expansion Joints—free-flexing 
and controlled-flexing; dual and multiple types; balanced 
joints and other special designs; all in stainless steel, monel, 
and other workable alloys. Flexon Expansion Joints last 
longer on the job—because they are engineered right and 
made better. 


Write today for your copy of the Flexon Expansion Joint Design 
Guide—28 pages of facts about absorbing pipe motion. 


corporation 
EXPANSION JOINT DIVISION-1305 $ THIRD AVE., MAYWOOD, ttt. 


maa & 


EXPANSION METAL NON METALLIC BELLOWS 
JOINTS WOSE COMPONENTS 
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416 BEARINGS, BUSHINGS 


Cleveland Graphite Bronze Co., Div. Clevite 
Corp. —A 16-page Catalog gives data on engineer 
ing, material analyses and applications of bear 
ings, bushings, wear plates, thrust bearings and 
related products 


417 LOCKING RING 


Rosan Inc.-A catalog illustrates and describes 
a locking ring for inserts and studs. The principle 
of the unit's operation is described, and specifica 
tions of locks, inserts, studs and screws are in 
cluded in the 42-page booklet 


418 Grouno FLAT stock 


Firth Sterling Inc. -A catalog covers Invaro and 
Airvan grades of ground flat stock. Thicknesses 
widths, and prices are given Data on typical 
anialysis, hardening, and quenching and tempering 
of the two steels is included along with tempering 
graphs Authorized distributors are listed 


419 cytinpers, VALVES 


Pathon Mfg. Co. — Bulletin 22A illustrates and de 
scribes oil hydraulic cylinders and valves In 
cluded is information on rams, mounting brackets 
and various types of cylinders and valves 


420 cONTROL ADAPTERS 


W. Stewart Corp. A page catalog de 
scribes various adapters for use in conjunction 
with flexible shaftin These adapters have 
proven to be most advantageous for control or 
transfer of action from the source of power to the 
control unit, the firm states Adapters pertinent 
to aviation, automation, electronics machinery, 
radio, and other fir are described 


RUTHMAN 


 GUSHER 
‘COOLANT PUMPS 
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UL 7120 


no packing. 


1823 Reading Rd. 
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421 cONbuIT system 


Stillwater Clay Products Co.-Newest develop- 
ment in underground piping layouts, the ‘‘one 
over one Cert-A-Bar conduit system” is de 
scribed in a one-page, illustrated information 
sheet Advantages a this system in steam and 
condensate systems, and in high-temperature 
water systems are listed and explained 


422 spRING MATERIALS 


Hunter Spring Co.--A 12-page booklet discusses 
pricing, quoting, tolerances, tangling, packaging, 
spring materials with cost comparisons, quality 
reporting 


423 BRONZE BEARINGS 


Johnson Bronze Co.--A catalog lists and illus 
trates more than 900 sizes cast bronze bearings, 
400 sizes of bronze bars, cored and solid, graphited 
bronze, powdered bronze in straight, flanged and 
self-aligning bearings, bearing babbitt 


424 HUMIDITY CONDITIONING 


Kathabar Div., Surface Combustion Corp.—An 
18% page booklet shows applications of humidity 
control equipment in various industries. Prob 
lems, solutions and results of 12 case histories are 
included, along with data on how the system 
works 


425 STEAM GENERATOR 

Preferred Utilities Mfg. Corp. -A 26 page booklet 
illustrates and describes the design and con 
struction features of unit steam generators 
Application photos, checklists and dimension 
tables are included 


Illustrated is a Sun Glass Grinding 
Machine made by Sun Tool & 
Machine Co. and equipped with 
a Gusher Coolant Pump. 


GUSHER COOLANT PUMPS GIVE YOU— 

Efficient Operation, Gusher Pumps are always primed, 
you get split-second coolant delivery. 

Long Life. Simply designed with fewer parts, 
Pumps are precision built of the best materials. 
Minimum Maintenance Cost, Pre-lubricated ball-bear- 
ings require no further attention. Gusher Pumps require 


Gusher 


Write today for Catalog 


MACHINERY CO. 


* COOLANT PUMPS 
* CIRCULATORS * AGITATORS 
* MOLTEN METAL PUMPS 


Cincinnati, Ohio 


MECHANICAL 


426 o-rinGcs 


Precision Rubber Products Corp..-A 52-page 
handbook covers O-rings and Dynaseal packings 
Included is data on the company’s facilities, non- 
moving and moving seals, military approved O 
rings, compounds, back-up rings, and seals and 
rings for a variety of applications 


427 MOLYBDENUM APPLICATIONS 


Climax Molybdenum Co. Three bulletins deal 
with “A New Look at Joining Molybdenum.’ 
“Moly Steels for Cast Gears’’ and “‘ Moly-Sulfide 
Lubricant Additive." Advantages of the metal 
engineering and metallurgical information are 
included in each bulletin 


428 CENTRIFUGAL CASTINGS 


Sandusky Foundry & Machine Co.--Catalog No 
200 explains how the centrifugal method produces 
a fine-grain, dense structure free of gas bubbles 
slag, and non-uniformities, with desirable physical 
properties for circular or symmetrical parts 
The firm's facilities for producing and machining 
cylinders in sizes from 7 to 54 in. OD, light or 
heavy-walled, up to 43 [tin length, are described 
Comprehensive alloy tables list characteristics of 
more than 70 stainless steel, steel, and nonferrous 
alloys available, and 86 present applications in 13 
major industries are given 


429 FIRE PROTECTION 


Blaw-Knox Co. Bulletin 2426 illustrates and de 
scribes a new spray sprinkler designed to reduce 
fire insurance costs by 50 to 90 per cent. Applica- 
tions, design and layout data on fire fighting sys- 
tems is included 


430 COPPER TUBING HANGERS 


Grinnell Co..-A 12 page catalog, CTH-56, cover 
hangers and supports for copper tubing. All? 
hangers are copper plated and accurately sized 
to fit standard copper tubing Data is also in 
cluded on packaged quantities 


431 GEARS, GEAR ASSEMBLIES 


Advance Gear & Machine Corp.-—Catalog il 
lustrates and explains various types of gear cut 
ting done as well as a representative group of 
special gears and gear assemblies produced All 
types of custom gear cutting and gear assemblies 
to customers’ specifications as well as many as 
semblies of their own design are offered by the 
company 


432 BRONZE GLOBE VALVES 


Lunkenheimer Co. A four page, three-color de 
tailed circular 602-2 on the two pressure classes 
of LQ600 bronze globe valves, for a variety of 
services from normal to exceptionally severe, is 
offered The two pressure classes——rated at 150 
Ib SP, 300 Ib WOG, and 200 Ib SP, 550 F, 400 
Ib WOG—are described, and all features of each 
are listed ASTM, ASME and military specifi 
eation numbers of alloy for bodies and bonnets 
are included 


433 rorostoxers 


Detroit Stoker Co. RotoStoker Type CC (con 
tinuous cleaning) Catalog No 800 describes this 
overthrow spreader stoker with continuous clean 
ing grates for boiler capacities of 5000 to 75,000 Ib 
of steam per hr-—efficient, flexible, dependable 
burns all grades of bituminous and lignite coals 
and refuse fuels smokeless operation 


434 FRACTIONAL HP MOTORS 


General Electric Bulletin GEC-1027 gives 
buying information on fractional horsepower 
general purpose and definite purpose motors and 
gear motors, and integral horsepower single phase 
and polyphase motors and gear motors 


435 purifiers, MIST EXTRACTORS, 
SCRUBBERS, SEPARATORS 

V. D. Anderson Co.--Bulletin No. 801 itemizes 
principal applications of purifiers which remove 
liquid, solid and dust entrainment from gases 
and vapors. Contains buying information on in 
ternal, receiver and line type separators, mist ex 
tractors, and scrubbers Also describes Ander 
son's new Quik Flex thermostatic steam traps as 
well as Super Silvertop and Heat-Kwik steam 
traps and Anderson strainer and float traps 
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436 sPRING DESIGN 


Associated Spring Corp... The fundamentals of 
spring design are set forth in an eight-page bro 
chure. The brochure contains the basic stress 
and deflection formulas, the commonly used 
spring materials, typical applications, and cer 
tain limitations for each of the various types of 
springs A tabulation of tensile, torsional and 
other physical properties of the commonly used 
spring materials, and notes on the process of 
manufacture and the chief uses of each is included 


437 METALLIZING APPLICATIONS 


Metallizing Engineering Co., Bulletin 51C, 
eight pages, gives case histories and application 
data on metallizing applications in production, 
salvage and corrosion prevention. 


438 ANALOG.-DIGITAL CONVERTERS 


Librascope, Inc. —A six-page folder shows specifi 
cations and illustrations of converters which 
transfer data from shaft to code disks where non 
ambiguous double brush pick-offs direct it to 
scan a network Models cover 7 to 19 digits 


439 REFRACTORY GRAINS 


Norton Co. A 24 page pamphlet detailing the 
methods whereby Norton refractory grain is 
produced Also summarized are the chemical 
and physical characteristics, sizes available, pack 
ing methods, and the many commercial applica 
tions of refractory grain 


440 LIFTS AND JACKS, HYDRAULIC 


Rotary Lift Co. A series of folders describing a 
two plunger frame pick-up lift developed for 
service shops plus a catalog of automatic lifts for 
service stations Oildraulic transfer bridges to 
span the gap across spur tracks; a new Rotary 
truck leveler that raises or lowers trailer to dock 
level 


441 AERODYNAMIC RESEARCH 


Hagan Chemicals & Controls, Inc. Bulletin 
MSP-133 illustrates and describes the company’s 
automatic controls for surge, altitude, mass flow, 
pressure, temperature position in aerodynamic 
research and testing applications Application 
photos, diagrams and tabular summaries of the 
components are included in the bulletin 


442 CHROMATIC THERMOMETERS 
Curtiss-Wright Corp., Research Div.—A folder 


describes Thermochrom colored crayons used to 
indicate instantaneously the temperature of hot 
objects. Marks made by the crayons change color 
at specific temperatures. HKighteen crayons indi 
cate temperature in the 149 F to 1238 F range 


443 IRANsDUCERS 


Consolidated Electrodynamics Corp. A ‘2 page 
folder, No. 1552, on transducers and associated 
equipment, illustrates and describes vibration 
pickups, velocity pickups, torsiographs, pressure 
pickups, dynamic pressure pickups, accessories 
suggested handling and mounting methods, pres 
sure conversion table and other data 


444 STAINLESS & HIGH ALLOY 

PIPE & TUBING 
Trent Tube Co., Subsidiary of Crucible Stee! Co 
of America— A 48 page manual detailing the com 
plete operation of Trent Tube, manufacturers of 
Contour Trentweld, stainless steel and high alloy 
pipe and tubing Included is information on 
Tubing Classification plus charts and table 
ipplying to each class Corrosion character 
tics, weights, properties of alloys and conversion 
tables are also included 


445 INDUSTRIAL PLASTICS 


H. N. Hartwell & Son.—Catalogs and technical 
bulletins describe Boltaron 6200 corrosion resist 
ant unplasticized polyvinyl! chloride sheet, pipe 
pipe fittings, valves, bars, blocks, and welding 
rod, as well as Boltaron 7200 modified high impact 
PVC sheet and pipe materials. 


446 PISTON, SEALING RINGS 

Koppers Company, Inc., Metal Products Div. A 
24-page brochure illustrates and describes Ameri 
can Hammered piston and sealing rings for various 
types of industrial applications Engineering 


MECHANICAL 


ENGINEERING 


LATEST 
INDUSTRIAL 
LITERATURE 


data, tables, and types of material are included 
Also available are 4 page folders on conformable 
oil ring, marine piston rings, chrome-plated piston 
rings, and piston rings for air and steam forging 
bammers 


447 Quick OPENING DOORS 


Struthers Wells Corp. Bulletin SW-553 covers 
quick opening doors for processing equipment 
Automatic or semi-automatic in operation, the 
units are available in Ring-lok or Wedg-lok types, 
designed for vulcanizers, devulcanizers, impreg 
nators, sterilizers, cement block curing vessels, 
ovens, and creosoting cylinders 


448 PACKAGED STEAM GENERATORS 


Superior Combustion Industries, Inc. Packaged 
fire tube steam generators are described in detail 
and with illustration in a 16-page catalog with a 
special foldout cover Data, dimensions and 
specifications for units in 18 sizes from 20 to 600 
bhp and for operation burning oil or gas or both 
are included 


449 stuD WELDING 


Nelson Stud Welding Div., Gregory Industries, 
Inc..-A manual covers designing, materials 
specifications, dimensions and physical properties 
of the materials used in the Nelweld method of 
welding studs, 


450 BROCHURE 


Radiator Specialty Co... Brochure, 12 pages, de 
sctibes Titeseal Pipe-sealing Compounds and the 
part they are playing in American Industry The 
book gives properties and recommended uses 
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Wrench can be 
accurately used 


It is mechanically impossible 
to use any Torque Wrench 
with adapters or extensions 
(with accuracy) unless that 
Torque Wrench has a positive, 
built-in, fixed load position. 


This essential factor of ac- 
curacy, misunderstood or 
ignored in the design and 
manufacture of some tor- 
que tools, can complete- 
ly defeat their purpose. 


with formulae tables and explana- 
tions for correct use of adapters 
and extensions, 


pa [5 /co 
ADOISON 


When in N. Y. for the 
ASME Annual Meeting 
BE SURE to Tune in on the 


26TH 
EXPOSITION 


OF CHEMICAL 
INDUSTRIES 


N.Y. COLISEUM — DEC. 2toG 


You'll get extra value from your N. Y. 
trip by making a first-hand inspection 
of the more than 500 fact-filled ex- 
hibits at the Coliseum. Here you can 
see and compare the latest develop- 
ments in materials, equipment, proc- 
esses and machinery designed to cut 


INTERNATIONAL 


costs and increase production in the 
chemical process industries, 


New products—new ideas—new proc- 
esses, Plan now to attend and bring 
your associates, For advance registra- 
tion, write 


GD 


EXPOSITION CO. 


480 Lexington Avenue, New York 17, N. Y. 
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10 PROBLEMS 
in Supplying Steam 


Without flame, flues or stack 

At higher pressures or temperatures 
At adjustable pressure or temperature 
With a constant high quality 

Without long steam fines 

To serve summer processing needs 
To meet extra load needs 

For lab, test, or pilot-plant use 

Where an unattended boiler is desired 
Where boiler space is limited 


In many such situations, a Speedy- 
lectric Steam Generator is the best or 
only solution. Using the electrode 
method of generating steam electrical- 
ly, completely safe anywhere, its design 
eliminates low-water hazard and prac- 
tically removes the need for super- 
vision. Generation is fast, by the sim- 
plest and most economical electric 
method, and adjusts automatically to 
meet load demand. Upkeep is nil. . . 
there are no coils, tubes or heating 
elements to scale or burn out. Sizes 
from 2 to 50 Bhp, 15 to 500 psi. Higher 
pressures are available. Electric power 
220, 440, or 550 volts A. C. UL listed, 
ASME code. 


FOR YOUR FILE 


Send for Bulletin S$G-100; 
Operating principles, applica- 
tion features, detailed specifi- 
cations for complete line. 


PANTEX MANUFACTURING CORPORATION 
Box 660AJ, Pawtucket 11, R. I. 
Send me Bulletin $G-100 . . . free 
Nome 
Title 
Company 


Address 
ese eee eee ee eee 
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451 HYDRAULIC MACHINERY 


Watson-Stillman Press Div., Farrel-Birmingham 
Co.—A 24-page bulletin gives information on in 
jection, compression, and transfer molding ma 
chines for the plastics industry; extrusion presses 
for ferrous and nonferrous metals; metalworking 
equipment; railroad shop equipment; ordnance 
equipment; standard and special machinery for 
general industrial applications. 


452 oust ricters 


W. W. Sly Mfg. New 36. page booklet “In 
dustrial Dust Control’ describes the complete 
line of Sly dust filters. The booklet also includes 
dust filter and complete dust control systems 
specifications as well as extensive hopper and sup 
port data. The engineering section outlines a 
step by step procedure that can be followed in 
determining type and size of hooding, piping, and 
dust filter 


453 conveyors 


Transall,Inc. flour page brochure outlining the 
advantages of Transall prelubricated belt con 
veyor idlers. A check point list is included 


454 air cocks 


Westinghouse Air Brake Co.--A four-page cata 
log illustrates and describes plug type and dia- 
hragm type two and three-way cut-out cocks 
‘of pneumatic systems 


455 RETAINING RINGS 


Waldes Kohinoor, Inc..A new 8-page catalog 
supplements the company's 52 page catalog cover 
ing Waldes Truare retaining rings. The two 
catalogs include 33 pages of engineering and 
specification charts, 6 pages of field applications 
and case histories, 20 pages devoted to Truarc 
pliers, assembly, and accessory tools, and other 
relevant information pertaining to the most ad 
vantageous use and selection of the rings 


456 Fasteners 


Tinnerman Products, Inc. Bulletin 350 illus 
trates and describes Speed Nut fasteners. En 
gineering data and application information is 
given on spring steel fasteners. The firm's en 
gineering and sample services are described 


457 spray GuN 


Metallizing Engineering Co. — Bulletin 125A illus 
trates and describes the firm's Type P Thermo 
spray gun for use with alumina, zirconia, hard 
facing metals, stainless steels, bronze and other 
metals without compressed air 


458 custom Gears 


Cincinnati Gear Co. Illustrated folder describes 
and shows examples of types of gears produced to 
individual specifications only for all types of ma 
chinery and products. Gear types listed include 
spur, helical, rack, worm, herringbone, bevel, 
spiral bevel, internal, sprocket, Zerol (R) bevel 
and Coniflex (R) bevel; also custom gear boxes 


459 steeL GRATING 


Blaw-Knox Co.--A 28-paye bulletin illustrates 
and describes electroforged steel grating and 
treads for plants, sidewalks, stairs. A table of 
safe loads is included 


460 stRUCTURAL INSULATING PANELS 


Philip Carey Mig. Co.--Form No. 6301 provides 
data on a rigid, structural material that also 
insulates for walls, roof decks, partitions. It is 
made by bonding asbestos-cement board to both 
sides of a specially processed asphalt-treated 
insulation board. The material is described as 
lightweight, water-resistant, approximately 60 
per cent light refiectivity, won't rust nor rot and 
needs no preservative treatment or painting 


461 meter TestiING 


Hydraulic Products Co.— Bulletin is illustrated 
with installation photographs of air-water testing 
of gas meters ranging from five to sixty light by an 
air-mechanical lifting and depressing device pro 
viding multiple loading 
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462 ELECTRICAL PRECIPITATORS 


Research-Cottrell, Inc. Cottrell automation sys 
tem bulletin, eight pages, defines the term “Ideal 
Electrical Power’’ and demonstrates how this 
precipitator power level can be closely approached 
by automation 


463 CHUCKING MACHINES 


National Acme Bulletin CM-51A illustrates 
and describes 4, 6 and 8 spindle chucking ma- 
chines in capacities ranging from 5'/«4 to 12 in 
Censtruction features shown ia cutaway drawings. 
Specifications and dimensions are tabled 


464 vacuum FOR INDUSTRY 


Spencer Turbine Co.— Bulletin No. 155, 12 pages, 
on vacuum for industry contains complete descrip 
tions of stationary and portable vacuum equip 
ment. New features include a table for the rough 
calculation of the horsepower required for any 
specific job, and ~atline of the latest methods of 
automatic and hand dumping of refuse, a section 
on the application of vacuum to machine design, 
and illustrations of the special vacuum tools used 
in industry 


465 process CONTROL SYSTEM 


Swartwout Co.—-A bulletin covers equipment for 
an all-electronic control system for process and 
power instrumentation. It can be used with 
a-c, d-c or motion inputs, as well as the con 
ventional primary elements In addition to 
various components, a discussion of electronic 
transmission and control is included 


466 cOLD ROLL FORMING 


Yoder Co.-— An 88 page reference manual on cold 
roll forming covers operating speeds, tooling, per 
sonnel training and operating techniques, surface 
finish, uniformity, forming of pre coated stock, 
selecting proper equipment 


467 WyDRAULIC ACCUMULATORS 


Industrial Hydraulic Div., Parker Appliance Co. 

A 36 page catalog, No.1530, describes line of hy 
draulic accumuiators ranging in capacity from ten 
cu in. through ten gal and in ID from two in 
through seven in Included are tables giving oil! 
volume at indicated operating pressure for each 
model The book also covers adaptors and pre 
charging accessories 


468 UNIONS 


Dart Union Co.- Catalog B51! provides descrip 
tions and specifications on malleable iron unions 
and union fittings with bronze-to-bronze seats 
and in the all-iron construction Pressure rat 
ings are sizes '/s through 2 in, 300 Ib steam work 
ing pressure, sizes 2'/: through 4 in., 250 lb steam 
working pressure, all sizes 600 Ib cold water, oil 
or gas pressure, non-shock 


469 RADIATION TESTING 


Nuclear Measurements Corp.—Complete moni 
ge systems for detecting, recording and warn- 
ing of radioactivity in air, water or gases, is the 
subject of a six-page folder. The systems are de 
signed for use wherever radioactive materials are 


handled. 


470 CONTINUOUS BLOW-OFF SYSTEM 


Cochrane Corp.Publication No. 5700 discusses 
the Cochrane continuous blow-off system that 
assures more uniform boiler concentrates, 
smoother boiler conditions and cleaner steam 
Several typical arrangements are illustrated in the 
booklet and the advantages of each are discussed 


RING-LOCKED FASTENERS 


Rosan, Inc.—Latest edition of 44-page catalog 
describes and illustrates patented Rosan locking 
principle. It shows applications, installation and 
removal! procedures, and furnishes design data and 
dimensions necessary to select and use ring locked 
inserts, studs and other threaded fasteners 


472 pirecT CONNECTED FANS 


Robbins & Myers Inc.--A 12-page pamphlet 
summarizing the design features and component 
parts of the Propellair fan. Included also are 
pictorial descriptions of some typical installa 
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tions. In addition performance data for Propel- | 
lair axial flow fans is charted. Also described is 
the Sky-Blast power roof ventilator 


473 BALL BEARINGS | 


T. B. Wood's Sons Co.—Life-Lube bulletin No 
699 illustrates with dimensional information | 
pillow blocks, flange units, take-up units. These | 
standard 200 series bearings with wide inner ring, 
deep ball race groove are lubricated for life at the 
factor. They are completely self-aligning Sizes 
range from '/; to 


474 BriDGE RAMPS AND PALLET DOLLIES 


Roll-Rite Corp. Five pages of descriptive ma 
terial on Roll-Rite standard pallet dollies, tilt 
steer pallet dollies and Universal reefer dollies 
Also information on Roll-Rite all steel welded 
bridge ramps 


475 eFrects OF CHECK VALVES IN 
OVERCOMING WATER HAMMER 

Williams Gauge Co.—The cause, effect, and con 
trol of water hammer in piping systems are con 
sidered in an 8-page bulletin. After describing 
water hammer in nontechnical terms, the bro 
chure indicates its potential damage to piping, 
instruments, and other parts of water systems, 
and considers methods of controlling it | 


476 AIR CONDITIONERS 


Joha J. Nesbitt, Inc.—-Catalog 22 illustrates and 
describes AudiCon air conditioner, designed es 
pecially for school auditoriums and other large 
assembly areas where quietness is important 
Unit features silencer discharge plenum, plus re 
turn air bypass control 


477 CLUTCHES, COUPLINGS 


Hilliard Corp.—-Catalog MP-5 lists and illustrates 
a line of industrial clutches and couplings includ 
ing slip clutch, over-running clutch, single revolu 
tion clutch, and automatic centrifugal coupling 
Brief description of operation is a guide to sug 
gested applications of each item 


478 MAGNETIC DRIVES 


Whitney Chain Co.— Data on design, drive fea- 
tures, operating and performance curves, output 
torque rating -dimensions, selection chart, as well 
as photographs of installations and applications of 
magnetic drives are included in the brochure 
The new self-contained permanent magnet type 
magnetic drives are described as fitting new 
NEMA frame specifications and range in horse 
power from 1 to 15 | 


479 ALUMINUM CASTINGS 


Morris Bean & Co. Booklet on the Antioch 
Process offers a brief description of the process 
used currently in the production of aluminum 
castings weighing up to 2000 Ib and up to 10 ft 
in diameter Loose specification sheets cover 
ing applications in aircraft, missile, electronic, and 
fluid flow fields are available | 


480 FURNACE CONSTRUCTION 


M. H. Detrick Co. A 50-page illustrated booklet 
‘Heat Enclosure Methods,"’ outlines the develop 
ment of furnaces and furnace construction. Sus 
pended arch and wall construction and their 
application are shown for various types of units 
Engineering graphs and tables are presented 
Special booklets on incinerators, forge furnaces 
open hearths, and industrial insulation are avail 
able 


481 TECHNICAL BOOKS AND PAPERS 


The American Society of Mechanical Engineers 

A 20-page Catalog describing current books, 
standards, codes, research reports and periodicals 
published by the Society and an eight page list of 
available technicai papers. 


482 ISOLATION EFFICIENCY CURVE 


Lord Mfg. Co.— Bulletin No. 901 contains a vibra 
tion isolation efficiency curve as a guide to the | 
selection of flexible mounting systems for equip 
ment where noise and vibration control is desira- 
ble The curve shows, for simple linear vibration 
the percentages of vibration or noise reduction ob 
tainable with mountings of different static deflec 
tions where the disturbing frequency of the as 
sembly is knawn 
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ENGINEER OPPORTUNITIES AT RAYTHEON 


DOPPLER NAVIGATION EQUIPMENT is readied for flight testing under 
operational conditions. Engineers at the Maynard Laboratory hold responsi- 
bility for program from initial study phase through prototype production, 


Newly formed project groups solve 
complex airborne radar problems 


Engineers like the project-type organization at Raytheon’s 
Maynard Laboratory. It gives them maximum diversification in " 
their work on the most advanced radar navigational and control ae 
problems of the day 2 
At Maynard, you'll find projects involving many areas of aircraft ake 
navigation and guidance systems... doppler navigation, velocity a 
check systems, night-fighter operations systems, flight-control 
systems, altimeters. There is also interesting new work on counter- 
measures equipment. 


Career opportunities for men at all levels now exist in the follow- 
ing areas: 


PRODUCT DESIGN 
HEAT TRANSFER 
PRODUCTION ENGINEERING | 
METHODS & PROCESS ENGINEERING 


For complete details on engineering positions in any of Maynard’s 
project groups, please write John J. Oliver, P.O. Box 87M, 
Raytheon Maynard Laboratory, Maynard, Mass. 


RAYTHEON MANUFACTURING COMPANY 


Maynard, Massachusetts 


Are you the 
ONE MAN IN THREE? 
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483 FUEL CELL FASTENER 


Waldes Kohinoor, Inc.--A 7-page catalog pro- 
vides engineering data and specilentions for the 
company's Waldes positive lock fastener, which is 
used to hold airplane fuel cells in place without 
piercing the ceil wall on installation. Illustra 
tions and cherts explain the use and method of 
application for the device 


484 STAINLESS THERMOMETER 


W.C. Dillon & Co. Bulletin 144 illustrates and 
describes the company’s line of calibrated instru 
ments, including stainless steel thermometers and 
mounting units. Custom equipment is also de 
scribed 


485 Aim DIAPHRAGM CYLINDERS 


Westinghouse Air Brake Co. A four page cata 
lo illustrates and describes diaphragm air 
eylinders and diaphragm air chambers with 
eflective areas from 9 to 50 sq in and strokes 
from 14/4 to 4 in 


486 eLectric HEATERS 


Edwin L. Wiegand Co. Catalog D-52 illustrates 
and describes electric blower-type portable unit 
heaters, wall and ceiling mounted unit heaters, 
forced air heaters for large areas, radiant and con 
vection comfort heaters, thermostats and con 
tactors for commercial and industrial use 


487 RECORDER 


Librascope, Inc. An eight page bulletin illus 
trates and describes XV plotters and recorders for 
application in research facilities, computer sys 
tems, controls and data handling systems 


488 spray COATING 
Metallizing Engineering Co.,Inc. Bulletin 126A 


describes and shows typical applications of the 
firm's Thermospray process for hard surfacing 
This entails self-fluxing, boron silicon alloys, 
sprayed in powder form without compressed air, 
torch fused, semi-fused or unfused to meet exact 
hand surfacing requirements 


489 GRoovinG 

Waldes Kohinoor, Inc..-Catalog No. GT2-53 
presents general information, engmeering specifi 
cations, and manufacturing technical data for the 
Waldes Truare grooving tool The manual is il 
lustrated with a number of tool setups and ex 
plains the functioning of the tool, particularly its 
economic veri lance on recessing operations 
It also includes typical applications, dimensions 
and conversion tables, and ordering specifications 


490 ruse mits 

Yoder Co A 64 page handbook deseribes the 
use of modern tube mills in the manufacture of 
pipe and tube A description of the electric weld 
process and photos, drawings and charts on the 
operation, capacities, and appleations of various 
mills are included 


491 DRAFTING AID 

Stanpat Co. Circular available describing the 
firm's printed adhesive backed acetate sheets for 
speeding of drafting These sheets are attached 
to original drawings and save draftemen from re 
drawing standard details and repetitive notes 
Resulting prints are clear and sharp and save 
tremendous amount of time 
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492 ROOF VENTILATORS 


Clarage Fan Co.-Bulletin 550 covers the new 
Centrilator, centrifugal type power roof ventilator 
with Jet Siphon feature for stable, high efficiency 
and quiet operation. Capacities and dimensions 
shown for 10 standard sizes. Units are con 
structed for static pressures to 2 in., capacities to 
26,400 cfm. 


493 MmiIssILE GROUND-HANDLING 
AND LAUNCHING EQUIPMENT 

Loewy-Hydropress Div. Baldwin-Lima-Hamil- 
ton Bulletin 14.004 shows the firm's activities 
in modern rocketry and Loewy's successful debut 
with a test and flight-tiring installation for Mar- 
tin's satellite vehicle “Vanguard” It also de- 
scribes a giant Loewy ship motion simulator for 
the Navy Ballistic Missile program 


494 swivet 


Continental-Emsco Co. Swivel joint catalog cov 
ers joints for use throughout the petroleum, chem 
ical and general industry. Swivelettes are de 
signed to provide flexibility on gasoline pump 
hoses, machine tool coolant lines, paint sprayers, 
liquid and air handling equipment at a very low 
cost allowing replacement rather than repair 


495 LAMINATED PLASTics 


Formica Co. New 20 page technical catalog 
Formica-4, describing the four basic services of 
fered by the firm to industrial users of laminated 
plastics. Included is information on copper clad 
laminates, laminated plastic sheet sizes, moldings 
rods tubes post forming fabricating —and 
special Formica NEMA and special grade charts 
and a comparator chart 


496 AUTOMATED MINIATURIZATION 


Gries Reproducer Corp. The nine page ‘Small 
Parts for Industry’’ bulletin describes all 67 of the 
company's standard products: die-cast zine or 
molded plastic components It acquaints the 
potential user with the company's high speed 
facilities for producing close tolerance parts 
automatically In addition to a large variety of 
standard products, services for molding or die 
casting small parts to order, are also listed 


497 ROLLING MILLS 


Loewy-Hydropress Div. Baldwin Lima Hamilton 

Bulletin 14 003 shows some outstanding rolling 
mill equipment blooming, slabbing, structural 
and strip mill installations, merchant and bar 
mills, taper and wire rod mills and Loewy’'s 
large Baldwin Lima-Hamilton shop facilities 
which insure fast deliveries 


498 NAMEPLATE MARKING 


Jas. H. Matthews & Co. An eight page bulletin 
illustrates and describes nameplate marking 
equipment from steel hand stamps to production 
machines 


499 
W.C. Dillon & Co. Bulletin gives data and 


case history information on dynamometers avail 
able with 5 of 10 in. dials, capacities from 6-500 
ib up to 0- 100,000 Ib 


500 pipe FABRICATION 


Dravo Corp., Machimery Div.--Bulletin 1704 
illustrates a part of the firm's record of engineer- 
ing construction of pipeline pumping and compres- 
sor stations for the transmission and storage of 
gas and petroleum products 


501 LONG TRAVEL RETRACTING 
SOOT BLOWER 

Diamond Power Specialty Corp. Bulletin 2111 
describes new Series 400 [K long travel rectracting 
soot blowers, for cleaning boiler tube banks in 
very hot locations Positive drive by single, 
enclosed air or electric motor Improved nozzle 
provides better cleaning with greater economy 
Positive closed pitch helical blowing pattern 
assures full coverage of all surface 


§02 FORCED, INDUCED DRAFT FANS 


Green Fuel Economizer Co., Fan Div. The 
company offers four bulletins covering: (1) me 
chanical draft fans; (2) airfoil type fans 3) fly 
ash collectors; (4) economizers 


§03 Automatic VALVES 
CONTROLLERS 

A. W. Cash Co. An eight page catalog, No 
S-730-1, illustrates and describes 42 items in 
cluding pressure reducing, regulating, control 
relief and back pressure valves, controllers 
differential, temperature and combination regula 
tors, governors, control systems 


504 NEW COMPLETE PLUG GUIDE 


Cannon Electric Co. A complete 40-page plug 
guide describes the lines of various electrical 
connectors and their use The different con 
nector lines or groups are shown with brief 
descriptions, along with the proper catalog to 
request for complete information pertaining to 
each line 


505 SIEAm JOINTS 


Seamlex Co. Bulletin 5500-A_ describe 
rotary joints with triple protection against leak 
age. Principal features described include external 
screw adjustment, floating rotary seal, pressure 
equalizing chamber The unit conveys steam, 
water, air and other fluids, and is made in syphon 
and through flow type, pipe sizes to 2 in 


506 HEATERS 


Dravo Corp. Bulletin 552, 563 and 564 cover the 
firm's forced air space heaters for comfort heating, 
year round ventilating, tempering make-up air 
process drying, heat curing The units are direct 
fired by oil, gas or combination fuels 


507 VALVE OPERATORS 


Ledeen Mfg. Co. Bulletins illustrate and de 
scribe company's line of pneumatically or hy 
draulically operated valve operators for direct or 
diaphragm and plug 
torque ratings 


remote control of gate 
valves Selection information 
dimensions, and weights are given 


508 air CLEANING EQUIPMENT 


Green Fuel Economizer Co., Fan Div. The 
company offers three bulletins covering 1) 
Aerodyne industrial dust collector Aecrodyne 
packaged dust collectors $) Sure seal air filters 


Read the various items listed . . . one catalog may hold the 


solution to your present problem .. . and select those of interest 


to you. Distribution by us to Students is not included. The coupon on 


page 74 must be mailed on or before December 15th. 
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509 DRAFTING EQUIPMENT 


A. W. Faber-Castell Pencil Co.- The company 
offers three bulletins outlining some of their 
drafting material Described in detail are the 
Castell slide rules and scales as well as the 
Locktite Fleetline Holder, guaranteed dust-free 
because there is no sharpening or sanding In 
addition Faber-Castell has available a pocket 
catalog for quick reference 


§10 vacves 


Ledeen Mfg. Co. A 16-page bulletin illustrates 
and describes the company’s line of hand, foot, 
power and solenoid operated valves, air, oil, gas 
or water powered. Bulletin gives operating and 
flow cycles, dimensions and weights Circuit 
diagrams, parts and accessories are included 


511 sHORT RETRACTING SOOT BLOWER 


Diamond Power Specialty Corp. Bulletin 
describes improved Model IR short retracting 
soot blower for cleaning water cooled boiler 
furnace walls, hopper slopes or narrow portions of 
tube banks adjacent to walls. Operates in ex 
tremely hot zones Air motor, electric motor 
or manual operation Automatic cycle 


§12 MECHANICAL CONSTRUCTION 


Dravo Corp., Machinery Div.—‘Engineering 
Constructors,’’ catalog No. 1200, describes the 
company's mechanical construction § services 
Prepared as a photographic story, the book shows 
typical examples of construction projects com 
pleted for steel mills, chemical plants, water works 
and the petroleum industry Introduction ex 
plains how a staff of experienced engineering-con 
struction specialists are equipped to consummate 
any type of working contract 


513 INDUSTRIAL WIRED TELEVISION 


Diamond Power Specialty Corp. — Bulletin 2140 
describes Model 500 Closed Circuit Television 
Camera System compact and complete for 
industrial use Picture of gages, instruments 
conveyors, remote gates, furnaces etc viewed 
on cable connected standard TV receiver or 
UtihiVue Monitor Camera is self adjusting to 
compensate for wide variations in scene bright 
ness Weatherproof housings available for out 
door use 


514 Gra _ STAIR TREADS 


Dravo Corp. achinery Div. Bulletin 1105 
illustrates and describes aluminum, diagonal, 
radial, rectangular and serrated grating, stair 
treads, and special metals, fasteners, and con 
struction of these units for industry Selection 
and application information is included 


515 cy.inpers 


Ledeen Mfg. Co. A 12-page bulletin illustrates 
and describes the company’s line of cylinders for 
air, oil, water, gas or steam operation in medium, 
heavy and super-duty construction Selection 
information, ratings and limitations, and rod and 
head attachments are included 


516 Test Boers 


Besler Corp. A four page folder covers features 
and advantages of high temperature, high pres 
sure test boilers, designed to deliver steam up to 
3000 psi and 1100 T Units deliver steam within 
several rninutes from cold start One of the 
models handles loads from 500 to 15,000 Ib-hr 


517 spun STEEL TUBING 
American Cast Iron Pipe Co. Illustrated 64 


page catalog describe pecial products division 
facilities, the centrifugal spinning process, its ad 
advantages and illustrates versatility of applica 
tion of tube It contains tables. technical data 
engineering information for stainless and carbon 


steel tubes 2.25 50in OD 


518 PIPING DESIGN 


Blaw-Knox Co., Power Piping and Sprinkler 
Div.--The design of piping for flexibility with 
Flex-Anal Charts is covered in an 86-page book 
It fills the need for the flexibility analysis of any 
piping system. It is intended for the experienced 
pipe designer who can, by use of this method and 
the application of Flex-Anal Charts, accurately 
analyze most piping systems in a few hours which 
formerly required days, even weeks 
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CHEMICAL, MECHANICAL, NUCLEAR ENGINEERS 


WESTINGHOUSE COMMERCIAL 
ATOMIC POWER COMES OF AGE 


Where would you work on an atomic power reactor? 


CONTROL ROD DRIVE ‘This diagram shows the main 
MECHANISM parts of a pressurized water 
atomic power reactor, one of 

many types being designed at 

Westinghouse Atomic Power 

Department... and just what 
] work would be done by you 


SCRAMMING DEVICE 


in the commercial atomic 


ie "ail power industry. There are 
“eepenenns many overall studies on which 
Design fuel assembly 4 Pte CONTROL ROD you may work, as well as speci- 
GUIDE TUBES fic studies. 
All heat transfer || 
enalysis 5 Commercial Atomic 
Wt] Power Programs 
| | be LATCHING Now Under Way 
1. A 150-megawatt homogene- 
Chemical poison Ir ous reactor for Pennayl- 
analysis i |=-CONTROL RODS vania Power & Light Co, 
2. The first industry-owned 
testing reactor for nuclear- 
tenvecation ine FUEL ELEMENTS materials study (Owned by 
processes Temperature Westinghouse). 


cosflicients 8. A 134-megawatt reactor for 
Yankee Atomic Electric Co. 

4.A 134-megawatt atomic 
plant for Edison-Volta, 
Italy. 

5. An 11.5-megawatt pressur- 
ized water reactor for 


THERMAL SHIELD 
Gamma 

heating 

problems 

Biological 


shielding 


Belgium. 
containment Pa Also research, analysis, and 
Ventilation & development of advanced re- 
actor types... and more pro- 
Fluid grams, national and interna- 
mechar 4) ) ms tional, are coming in. 
lon exchange 

Immediate openings in the 
| REACTOR Pittsburgh area for: Chem. 
VESSEL ical Engineers. Mechanical 
pressure Engineers. Nuclear Engineers. 
coefficients { Metallurgists. Physicists. 
Ceramists. Chemists. Instru- 
THE RMAL mentation & Control Engi 
ily ? SUPPORT desirable but not necessary 


we're not dependent on 
hield tank & government subsidy .. . op- 


trumentation portunities for advanced study 
=? on company fellowships. 
Send your résumé to: C.S. 


Southard, Westinghouse 
Atomic Power Department, 
Box 355, Dept. 127, Pitts- 
burgh 30, Pa. 


Westinghouse 
FIRST IN ATOMIC POWER 
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519 surFace CONDENSERS 


Worthington Corp. Bulletin BSA shows 
applications of surface condensers for steam power 
stations, industrial processes, marine and water 
works service 


$20 MINIATURE MECHANICAL CHAIN 


Sierra Engineering Co.-Catalog describes minia 
ture mechanical chain and sprockets, gives en 
gineering data on chain which operates smoothly 
around a 7-tooth sprocket with a root diameter of 
250 in. and hase pitch of .1475in. The unit is for 
use where precise motion control is needed in 
miniature assemblies, especially where motion is 
to be transferred through several planes simul- 
taneously 


§21 AUTOMATIC VALVES 
A. W. Cash Valve Mig. Corp. An 82 page cat 


alog describes and illustrates line of pressure re 
ducing and regulating vaives, relief valves, back 
pressure valves, hot water boiler control valves 
anti-siphon vacuum valves, and strainers. Con- 
tains seven new items not previously included in 
former catalogs 


latest industrial literature available. 
dex may be found on pages 73, 74 and 75. Select desired catalogs by number, requests limited t~ 25 catalogs. 
(Must be mailed on or before date given on coupon.) 


coupon on page 74 and mail promptly. 


Use This Free Literature Service -- Mail The COUPON Today 


Cottalogs LATEST INDUSTRIAL LITERATURE 


GUIDE 


§22 VALVES 


Cochrane Corp. Publication No. 5227 on the 
Cochrane multiport valve gives application, 
styles, sizes and the general theory of multiport 
relief operation The back page of the bulletin is 
entirely occupied by tables to facilitate ordering 


§23 NICKEL ALLOYS 


Internationa! Nickel Co. ‘‘Standard Alloys for 
Special Problems’ describes 18 Inco nickel 
use in problem solving applications to help in 
selecting most suitable alloy for specific service 
conditions such as corrosion or heat resistance 
Booklet also discusses Inco welding materials, 
sand and precision castings, as well as giving 
average properties and available forms of Inco 
nickel alloys 


mMoOTOR REDUCER 


Falk Corp. Offers a revised Motoreducer Bulle 
tin 3100, and a completely new Shaft Mounted 
Drive Bulletin 7100 Both are illustrated and 
contain complete information on types, sizes, 
horsepower, selection tables, dimensions, appli- 
cations, accessoris and more 


Your NEW CATALOGS Guide offers readers of MECHANICAL ENGINEERING an opportunity to secure advertisers’ 


§25 UNDERGROUND PIPE INSULATION 


Zonolite Co., Z-Crete Div.-.A 12-page brochure 
gives data, drawings, typical installations on Z 
Crete, a monolithic, cast-in-place underground 
insulation 


526 MOTORS, DRIVES AND REGULATORS 


Reliance Electric & Engineering Co.-- Three 
bulletins detailing Reliance totally-protected 
motors; Reeves adjustable-speed drives and 
speed controls from ‘/s through 87 hp and the 
Reliance VSMR mill regulator, an electronic 
regulator for continuous process industries. In 
cluded is a brief catalog of Reliance motors and 
Reeves drives 


§27 TITANIUM FACT FILE 


Mallory-Sharon Titanium Corp. — Now available 
a 24-page “Pact File’’ on titanium as a reference 
piece for national design and production engi 
neers. The booklet includes key data on titan- 
ium's advantages physical, mechanical and 
corrosion properties; metallurgical; machining 
as wel! as production information on machining 
forming and welding 


In this issue there are 527 items to make selections from. For convenience an in- 


Fill in 


Vibration Fatigue Test on the 


ALL AMERICAN Model 150 HILA-D 


This machine, subjects parts or assemblies, up to 150 Ibs. in 


weight, to a comprehensive vibration fatigue test. 
Vibration in simple harmonic motion 

Displacement (double amplitude ) is 
Automatic Range Selector controls 

From 10 cycles per second fre- 
* queney may be increased uniformly to 60 ¢.p.s. and then de- 
Any desired range within the total may be 
Selector can be switched off and frequency held at 


overload safety factor. 
is produced horizontally. 
adjustable from 0" to 125" 
acceleration and deceleration 


creased to 10 
selected 
any ¢.ps 


Parts, Assemblies, Up to 150 Ibs. Given 


It has a 50°; 


Balance is in the knurled finger grip 
for effortiess pencil control. 


Recommended for testing aircraft, electronic, electrical, me- 
chanical or optical parts or components. One of 10 models. 
Send for Catalog F, containing helpful data, nomograph chart 
and listing typical users. Write to 


Makers of All American Precision Die Filing Machines 


ALL AMERICAN TOOL & MFG. CO. 
8019 LAWNDALE AVENUE, SKOKIE, ILLINOIS 
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DRAWING LEAD HOLDER 


Hardened steel spring loaded 
clutch grips lead securely — 
will last for years. 


$185 


Push button anodized red, 


blue or yellow for quick 
identification. 


Ask your supply house or write for descriptive 
folder and name of nearest distributor. 


RICHARD BEST PENCIL COMPANY 
SPRINGFIELD, NEW JERSEY 


1 


... For Ease of Mounting... choose... 


HEIM Spherical Bearing Rod Ends 


Designed for general use in pressing the more difficult small lays on uniforms, 
smocks, and house dresses, and for finishing small garments such as shorts, blouses, 
and children’s dresses, the ‘Prosperity Utility Oval Shaper with Square Ends Press” 
uses Heim Rod Ends as the end members of the connecting link between the 
hydraulic check and other operating parts. 


Heim Rod Ends were chosen for this important 
linkage not only for their ease of mounting, but because 
their self-aligning feature was required to 
compensate for the hydraulic check link and the 
operating levers swinging out of plane with cach other. 


To familiarize prospective users of Heim Spherical Bearings and 
Rod Ends with the unique, single ball construction, we would 
like to mail you a free sample. Or write for the complete catalog 
of Heim Bearings. 


THE HEIM COMPANY FAIRFIELD, CONNECTICUT 
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.. NEW SPEED, NEW SAFETY IN A HINGED WING | 


Profile of a New Approach 
to a Carrier Landing 


As he whistles in for a carrier landing, the Crusader approach attitude. The fuselage, meantime, remains 
pilot has the full forward visibility he so vitally needs. je sete horizon-level and the pilot has a straight-on 
Up above the cirrus, he has the slashing, 1,000- view of landing signals and the oncoming deck. 
mph-plus speed that assures air superiority. By achieving full oe visibility without 
By all that governs carrier fighter design, he elevating the pilot seat, Vought engineers have kept 
should be entitled only to one or the other of these the Crusader canopy small, simple, sleek. This mini- 
two features. But Vought engineers conceived a vari- mizes fuselage drag, and is a major factor in the 
able incidence wing which enables the Crusader to Crusader’s Thompson ‘Trophy-winning speed. 
give him both. Typically, the Crusader’s developers approached 
They developed a continuous wing, attached to the their assignment with firsthand operations analysis, 
Crusader fuselage by pivot lugs at the trailing edge completed it with technical free-thinking. Again, they 
and by a hydraulic strut near the leading edge. Prior came up with an original weapon... and an impor- 
to landing, the wing may be tilted into desired tant new concept as well. 


Weapon System Development at Vought 


Successful weapon systems and well-rounded engineers have a 
common denominator at Vought. It’s the “project-group”’ system, a 
highly effective brand of development teamwork that makes each 
engineer an inside man in the over-all development picture. 


On the Crusader fighter, the system worked like this: 

Engineers selected from their home groups for the Crusader pro- 
ject followed their assigned systems and subassemblies from prelim- 
inary design to flight test. Teamed with engineers from other groups, 
they gave mutual assistance and enlarged their own view of the program. Tu rn tax savings 


At the same time, liaison was maintained with the home groups into buying power 


on methods, research and policy. This way, the state of the art was 


You can do it in Dallas 


coordinated with the practical problems of project work. Engineers ; 

‘ where there's no state in 
of one specialty, working with those of another, reached better com- come tax, no local or state 
promises, developed a wider view. aales taxes. Low school and 

property levies and a favor 
Whether you are an experienced project man, a technical specialist, able cost of living add to 
‘ ff your savings, or your budget 
or a junior engineer, you, too, will appreciate project-group advantages. for fun. 


- 


OUGHT ATRCRAKT 


CHANCE 


INCORPORATE DALLAS, TEXAS 
OF MUATARY, 
~ = 
ANNIVERSARY 7 
* 1917 vo 
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ROBERT E. GROSS 


Portrait by Fabian Bachrach 


34,500 Lockheed Employees 
Regularly Buy U.S. Savings Bonds 


“We in the Lockheed Aircraft Corporation family are 
proud of our record of participation in the U.S. Treas- 
ury'’s Payroll Savings Plan. 

“It is important... particularly in these times . . . for 
all Americans to support our nation’s programs and 
policies in every way. | know of no better way than the 
regular purchase of Savings Bonds, 

“Our records show Bond-buying employees are sav- 
ing at the weekly rate of $165,000 . . . a yearly total of 
approximately $9,000,000. 

“This thrift, practiced regularly, is a vital keystone 
in building family security. It also makes a significant 
contribution to stabilization of the purchasing power of 
the dollar and the prevention of inflation. 


“Each of our new employees is given the opportunity 
to join his fellow workers in the Payroll Savings Plan. 
We feel this is an important step in insuring America’s 
future security and prosperity.” 

ROBERT E. GROSS, Chief Executive Officer, 
Chairman of the Board, 
Lockheed Aircraft Corporation 

A simple person-to-person canvass that puts a Payroll 
Savings Application Blank in the hands of every em- 
ployee is all you have to do to install the Payroll Savings 
Plan or build employee participation in your present 
plan. Your State Sales Director is ready to help you. 
Write today to Savings Bond Division, U.S. Treasury 
Department, Washington 25, D.C. 


The United States Government does not pay for this advertising. The Treasury Department 
thanks, for their patriotic donation, the Advertising Council and 
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NOTHING FINER IN oiltight 
control stations 


BULLETIN 8OOT 


les 


+ 


If it’s oiltight control stations you want... Allen-Bradley has them 
... in any combination from one to sixteen units—or more, if 
necessary —in oiltight, die cast aluminum enclosures for surface mount- 
ing or on a cover plate for flush mounting. There is nothing finer in 
oiltight control stations—a sales asset on any machine. 

Write today for Bulletin 800T, 


LT 


The 9, 12, and 16- 
unit centrol stefions 
have hinged covers. ; 
The hinge can easily 
be changed in the 
field from one side 
to the other, 


SS 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. 
In Canada: Allen-Bradley Canada Ltd., Galt, Ont. 


12-57-MR 


| 
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LARGE, FULLY 
GUARDED, BAKELITE, 


BUTTON 


for machine tool 
application... 
BULLETIN 


control units 


‘These rugged, reliable units were designed as pilot 
trols for a-c and d-e magnetic motor control, The oi 
resistant synthetic rubber cup and washers keep cutting 


fluids and oil away from the contacts, and thus prevent 
trouble. Push button units can be furnished with one, 
two. or four contact Llocks— each equiv: alent to a sepa- 
rate single pole, double throw, awiteh unit. a 
For attractive appearance plus long life with reliable 


units. 
operation, se lect Allen-Bradley control 


RESISTANT 
SYNTHETIC RUBSER 
WASHERS MOLDED BAKELITE 
() CONTACT BLOCK 
DOUBLE BREAK, 


ALLOY 
CONTACTS 


Ol. RESISTANT 
SYNTHETIC 
RUBBER CUP 


TURNED ALUMINUM 
LOCKING RINGS 


PUSH BUTTONS 


Flush Head 
Start” Button 


Push Button with 
Cylinder Lock 


Push Button 
with "Selector" 
leev 


Maintained Contact 


Transformer T 
Pilot Light 


Full Voltage 
Pilot Light 


"'Press-to-Test” 


y a, Pilot Light 


Milwaukee 4, Wis. 


7 
| 
ACCESSIBLE 
TERMINALS 
j 
| fF | SELECTOR SWITCHES | PILOT LIGHTS 
op on Coin Stot 
“6 | Mushroom Head | ~ i 
Operation Selector Switch 
| Selector Switch hg 
| with Cylinder Lock 
i 
ALLEN-BRADLEY _ 
{ MOTOR CON 4 
12-57-MR 


STILLING 


CONTROL VALVE CHAMBER TEST CELL 
FEEDBACK ae 
NTIOMETER 
POTENTIOMETE We 
SERVO 
CYLINDER M4 PRESSURE 
AMPLIFIER TRANSDUCER 


CONTROL 
COMPUTER 


MODEL 600 
SERIES 


ELEGCTRO-HYDRAULIC 


PILOT VALVES 


CAPACITIES TO 600 GPM 


Frequency Response -. 10.,:-Accuracy - "tts 0.1% - Hysteresis - ttar 0.05% 


Hagan PowrAmp Electro-Hydraulic Pilot Valves are de 
actuated, permanent magnet motor driven, two stage 


servo valves used for the transfer and control of high ee 

pressure hydraulic fluid to power cylinders or motors SPECIFICATIONS 
driving dampers, valves, test models etc. As seen in the F 
diagram at right, de current inputs drive the first stage “Up gpm at 


spinning pilot valve. This first stage hydraulic output 
drives the first stage piston-sleeve and the second stage 
high pressure stem. 

Operating with supply pressures of up to 2000 psig and 
available in 18, 54, 80, 185, 369 and 600 gpm capacities at 
2000 psi pressure drop, the Hagan Electro-Hydraulic Pilot 
Valve can control up to 300 usable hydraulic horsepower. 
Its permanent magnet motor and spinning pilot valve 
design provide virtually a frictionless and hysteresis-free 
valve as compared with the conventional iron core solenoid 
type of valve. The complete isolation of first and second 
stage valves allows the second stage to be applied in pneu- 
matic service if desired. 

This high power servo valve is a part of the Hagan 
“PowrAmp” line which also includes transducers for most 
key variables and electronic control computers. Available 
as separate components or as units of engineered systems, 


the complete line is described in Bulletin MSP-133, which 
will be sent on request. HAGA CHEMICALS &@ 
CONTROLS, INC. 


For additional information on the Hagan Electro-Hydraulic 
Pilot Valve, write for Specification Sheet GH-300. 


Hysteresis —Less than .05%, full vaive 
stroke 


Repeatability Better than 0.1%, full 
vaive stroke 


Closed Loop Frequency Response — 
—— $ECONO STAGE STEM 1% to 10 cps depending on model 
and load 


input—Double differential de cur- 
rants of £60 ma. Resistance of each 
_ A coil 5000, Maximum current, each 
j coil, 100ma. Maximum voltage, 
100 vdc. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


IM CANADA: HAGAN CORPORATION (CANADA) LIMITED 
OFFICES IN; MONTREAL, TORONTO, VANCOUVER, EOMONTON 
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The Feeling is 
MUTUAL 


CHAPMAN LIST 960 
Forged Steel 
Gate Valves 


You want small steel valves that give the best 
performance and cost the least for mainte- 
nance. Chapman thinks the same way and does everything possible to give you what 
you want. 

On Chapman List 960 Forged Steel Gate Valves the wedge faces are super hard. 
They're hardened to 800 Brinell by Chapman’s exclusive Malcomizing process. They 
can't seize. They can’t gall. They’re built for rugged service. 

Even the long lasting seat rings are hardened stainless steel and are very easy to re- 
place when necessary. Also, you have no full-pressure repacking difficulties with 
Chapman List 960 valves. . 

Today, there are more Chapman List 960 valves on more jobs than any other small 
forged sieel gate valve. Valve men and Chapman see eye to eye on performance and 
costs. List 960’s come in sizes from 4” to 2”. They stand up perfectly under conditions 
from 380 psi at 1000°F. to 2000 psi at 100°F. Of course, for higher pressures you use 
Chapman List 990 valves. 

With the 960’s you can order Bonnet joint either gasketed or ground metal-to-metal. 
You can have rising stem with yoke or rising stem with inside screw. You find them all 
in our Catalog 10. Write 
today for a copy. 


The CHAPMAN 


Valve Manufacturing Co. 
INDIAN ORCHARD, MASSACHUSETTS 
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Waldes Truarc Rings speed assembly, facilitate maintenance, 
improve performance of new automatic calculator 


re new MARCHANT DECI® MAGIC 


avtomatic-decimals calculator made by Marchant Calcu- 
lators, Inc., Oakland, California. 


CRESCENT RING SPEEDS 
ASSEMBLY, DISASSEMBLY 
Main clutch utilizes radially 

installed series 5103 crescent 
ring for rapid assembly and 

disassembly. Ring's low pro 

truding shoulder provides nec 

essary clearance between ring 
and the two studs. The main 
clutch operates each time a 
Deci-Magic control key is 
depressed. 


LOCKING PRONG RINGS PERMIT SIMPLE DESIGN. Shift slide assem- 


bly uses two Truarc series 5139 bowed locking prong rings to lock the parts 


E-RING SECURES PARTS AGAINST SPRING 
THRUST. Slip clutch assembly uses Truarc series 5133 
E-ring to hold parts on shaft. Functioning of the assem- 


bly is dependent upon the ring’s ability to withstand repoir 


thrust exerted by the heavy barrel spring. 


Whatever you make, there’s a Waldes Truarc Ring de- 
signed to save you material, machining and labor costs, 
and to improve the functioning of your product. 


In Truarc, you get 


Complete Selection: 36 functionally different types. 
As many as 97 standard sizes within a ring type. 5 metal 
specifications and 14 different finishes. All types avail- 
able quickly from leading OEM distributors in 90 stock- 
ing points throughout the U.S. and Canada. 


Controlled Quality from engineering and raw mate- 


WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L.1.¢€.1, N.Y. 


together in a sliding fit. Precise amount of spring tension prevents objection- 
able wobble and noise, permits the key to slide smoothly in operation. Easy 
radial assembly and disassembly of rings facilitates field maintenance and 
Alternative construction would have required cut washer, spring 


washer and hairpin-type spring clip on each stud. 


rials through to the finished product. Every step in manufac- 
ture watched and checked in Waldes’ own modern plant. 


Field Engineering Service: More than 30 engineer- 
ing-minded factory representatives and 700 field men 
are at your call. 


Design and Engineering Service not only helps you 
select the proper type of ring for your purpose, but also 
helps you use it most efficiently. Send us your blueprints 
today...let our Truarc engineers help you solve design, 
assembly and production problems...without obligation. 
Waldes Kohinoor, inc., 47-16 Austel Place, 1.1.C.1,N.Y. 
Please send new, descriptive catalog showing all 


Business Address 


‘ 
| types of Truarc rings and representative case his- 
| tory applications. (Please print) 
| Nome 
| Title 
Company 


City Zone State 


| 
| 
| 
| 
| 
| 
| 
| 
| 

ad 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426, 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310, 2,599,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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If you Te in business YOU take in Yentory al leass a Year. 
It’s the health Of busines. to know Where you 
Stand. But have you taken Stock of Yourself "ecent]y Do you 
. know Where You Stand When it Comes to Cancer? 
A ven» healt Checkyp Can tel] you, 
The Chances of Curing ang far &reatey When jz is 
detected early and treateg Prompt}y Living Proof 4re the 
800, 000 America. Who have been Cured 
Yet lung Cancep NOW 24,000 Men --Cight times 
as Many as tWenty years ago, And thousand. of these deaths \ 
Ould ha been Prevented the had been 
early and “Yeated Promptly, 
That's Why it’, Vita] for every Man to have 4 healtp, Checkup 
every Year, Including 4 chest X-ray, Furthey. if a “OUgh op 
hoarsenos. lingers for More than two Weeks _ One of Cancer’, ‘ 
dangey Signals ~an Immediate Visit to the docto» is indicated 
Give Yourse)¢ the Same break YOu give your busines. Take 
that Persona) inventory a health Checkup 
every ear. 


1 Building 
Ventilation 


2 General Supply 
and Exhaust 


3 Conventional and 
High Pressure 
Air Conditioning 


4 Vehicular Tunnel 
Ventilation 


Industrial 
Processing 


6 Combustion 
Air Supply 


..the new standard a complete line 


on 


Bstinghouse Airfoil Blading has proved WESTINGHOUSE AIRFOIL CENT FANS 
its effectiveness in six years of operation NOW GIVE YOU.. 

by two hundred customers in Mechani- 
cal Draft, Industrial Process, and High 


Pressure Air Conditioning. 
ke QUIET OPERATION... 
Westinghouse now obsoletes conven- Airfoil Blading — Streamlined Air Flow! 


tional flat blading and brings you the 
efficiency and quietness of Airfoil Blad- 
ing for ALL PURPOSE applications in a Capacity Variation! 
complete standard line of Centrifugal 

Fans, covering every requirement up to He NON-OVERLOADING POWER FEATURE! 
700,000 CFM... Up to 1634” total Full Load at Motor Rating—No Overload! 
pressure. J-80640 te (WAFM) STANDARD SIZES! 


WESTINGHOUSE AIR HANDLING 


te LOWEST OPERATING COSTS... 
High Efficiency — Low Horsepower! 


te CAPACITY PROTECTION... 
Steep Pressure Curve — Minimum 


you CAN BE SURE Westin Stinghousc 


JN «= A NEW STANDARD F 
Series 8000 
NEW AIRFOIL CENTRIFUG 
RIFUGAL FANS! 
ose 
GENERAL 
weavy OUTY 
Up to 16% 
Total Pressure 
Up to 700,000 


REPORT 
NO. 11,600 


From Oilgear Application-Engineering Files 
HOW OILGEAR ENGINEERING TEAMWORK AIDS MACHINE DESIGN PROGRESS 


CUSTOMER: Rockford Machine Tool Company 


DATA: Application of Fluid Power system to planers Desired profile is completely machined to proper 
that mass-duplicate the airfoil on new, solid, forged thickness . . . maintaining accurate airfoil on both 
steel propeller blades. Six years has been spent on the __ sides of blade. Requirements: extreme accuracy; flexi- 
development and manufacturing methods to produce __ bility of control; elimination of shock, vibration and 
this new blade. Planers to be equipped with tracer _ gear marks on work; independent, fast cutting and 
attachments to machine blades from master templates. _ return speeds to keep costs to a minimum. 


SOLUTION: Shown above are 20 Oilgear-equipped, Rockford 
Hy-Draulic planers machining aircraft propeller blades. Closeup 
(right) shows how Rockford’s hydraulically operated ‘‘Kopy- 
Kats” can mass-duplicate four of these new-type, steel blades 
simultaneously from master templates. Rockford Machine Tool 
says of this set up, “The inherent advantages of hydraulic drive 
and control make this gigantic installation an extremely power- 
ful production unit. Hydraulic drive is a natural for reciprocat- 
ing machine tools. It’s being proven daily in the world’s finest 
machine shops.”” This is but one example of the ever increasing 
application of Oilgear-equipped machine tools. Rockford, and 
other designers and builders of tools for industry, have dis- 
covered that Oilgear Application-Engineering means cooperation 
and teamwork in supplying new production requirements . . . 
that Oilgear is more than just an “off-the-shelf”? source of 
supply ... that Oilgear is a Fluid Power design and engineering 
service based on over 35 years of pioneering and knowledge in 
precision, ““Any-Speed"’ control, and efficient linear and rotary 
power systems. Because of this cooperative teamwork in solving 
problems — coupled with progressively engineered, trouble-free, 
dependable, Fluid Power control and drive systems — manu- - 
facturers have come to trust and depend upon Oilgear . . . the Rockford Machine Tool Company has used thou- 
name that protects and enhances “OEM's” reputation, and sands of Oilgear Fluid Power Systems on planers 
assures satisfied users. and slotters since 1928, because of: 1: No costly 

high inertia, reversible, electric motors; compli- 


For practical solutions to YouR linear or rotary drive and 
engineer in your vicinity. Or write, stating your specific sumption and vibration. 2: No racks, screws, gear 
requirements, directly to. . . trains. 3: Infinite speeds from 10 to 300 fpm, with 
¥ 3 cutting force ranges-independent maximum re- 


THE OILGEAR COMPANY turn speed. 4: Shock-free, instant reversals for 


ee ‘ , efficient short or long stroke cutting. 5: New, 
Application -Engineered Fluid Power Systems complete flexibility in operational control. 


1570 WEST PIERCE STREET ¢ MILWAUKEE 4, WISCONSIN 
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= CIRCUIT DESIGN AND TYPICAL USES transducer, so that at zero load the net signal to the Pre- 

amplifier is zero. The Zero Suppression feature permits 
OF THE “150” CARRIER PREAMPLIFIER eile out a large static load aie a small ioe of the 
load can be expanded over the full recording chart. The 
Gage Factor control allows the zero suppression range to be 
made equivalent to some convenient transducer load, or the 
full load rating of the transducer, and also causes the cali- 
bration signal to represent 2°) of that load.) Transducer 
output is fed to the transformer through the Gage Factor 


ud 


One of the most frequently used plug-in front ends for 

Sanborn 150 Series oscillographic recording systems is the 

Model 150-1100 Carrier Preamplifier, since with it a 150" 

‘ system can record such variables as force, temperature, 
ye Strain, pressure, displacement, velocity, flow, acceleration 


os or any variable which can be potentiometer, across which the Balancing Calibration Zero 
expressed as a suitable input Suppression circuits develop a voltage eflectively in series 
ee signal by a transducer. The “1100 with the transducer output, The mixer receives a suppressed 
2 Carrier” will operate with a carrier AM signal and re-inserts a carrier component, to 
ai variety of different transducers make its output a conventional AM signal whose modulation 
ay and bridge circuits, which will be represents the transducer load The modulation signal 
% mentioned later on. (whose amplitude and polarity represent magnitude and 
a In the block diagram (Fig. 1), direction of transducer output) is recovered by the demodu- 
es. ° lator and fed to the output amplifier, which in turn excites 
the Driver Amplifier and recording galvanometer of a 

“150” system. 
10 Cane amp Transducers which may be used with the Carrier Pre 
- amplifier include strain gage half-bridges or full-bridges, 
a push-pulloscillator commercial resistance or reactance bridges, differential 
& an provides an excitation transformers and resistance thermometer bridges. The trans- 
voltage of about 5 v. ducer chosen should provide at least 18.0 microvolts per volt 
to the transducer at a of excitation at the minimum load to be recorded, for a one 
standard frequency of — em. deflection; impedance should be 100 to 1000 ohms, With 


2,400 cycles oroptional — strain gages, normal operation provides sensitivities of 50, 
frequencies of 600 and — 20 or 10 micro-inches per inch for each cm, on the recording, 
1,200 cycles, using depending on the number of active gages. With resistance 
plug-in components. thermometers, if 1°C, or 2°F. per om, stylus deflection is 
This excitation voltage also feeds the Balancing, Calibration suflicient sensitivity, the user can construct his own resist 
and Zero Suppression circuits. (The Balancing controls allow ance thermometer by including a 3 ohm coil of copper wire 
correction of resistive and reactive signal leakage from the in one arm of an equal arm 100 ohm bridge. 


Helpful information about the use of transducers with the 150-1100 Preamplifier is contained in the following 
Sanborn RIGHT ANGLE articles (reprints on request); Coupling Differential Transformers, Aug, and 
Now, 1956; Filter Networks for use with Force Dynomometers, Nov. 1956; Calibration with 1-, 2- or 4-arm 
Strain Gage Bridges, Aug. 1955; Theoretical and Actual Applications of Bridge Circuits, May and Aug. 1954 


Wing flutter recording to infrared research . . . 
with the versatile ‘1100 Carrier’’ 


a. Today, Carrier Preamp-equipped Sanborn “1 50” systems are being used for 
frequency response tests of process control system components; to record 
shaft deflections of fluid mixing equipment; in infrared research . . . vehicular 
traffic studies . . . submarine hull vibration measurements. Applications are 
limited only by the transducers available. 
These are applications of only one “150” front-end; eleven more inter- 
changeable, plug-in Preamplifiers increase the scope of Sanborn 
oscillographic recording systems to meet an almost infinite variety of 
research, production and field testing requirements. All Sanborn “150” 
direct writing systems record inkless traces in true ye vemangties coordi- 
nates; all provide 1% linearity; Basic A bli quipped with your 
choice of Preamps — are available from one- to eight-channels, 
packaged in vertical cabinets, portable cases, or specially modi- 
fled housings. 


Technical data ond help with your SANBORN COMPANY 
oscillographic recording problem are INDUSTRIAL DIVISION 


alw ailable from Sonbor: 
a x 175 Wyman St., Waitham 64, Mass. 
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Low carryover of silica and solids, 
at design pressures upto 2200 psi, 
with low-purity feedwater and 
make-up as high as 100%, proves 
soundness of dual circulation design 


with the FW dual circulation steam gen- 
erator — now in the tenth year of successful operation 
— clearly demonstrates its effectiveness in producing high 
purity steam from waters which had previously been con- 
sidered unsatisfactory for high-pressure boiler make-up. 
The following advantages have now been fully realized in 
installations with design pressures up to 2200 psi, and 
make-up as high as 100%. 

Sharply reduced carryover of silica and solids, 
preventing costly fouling of turbine blades. 

Low concentration in high-duty furnace section, re- 
sulting in minimum tube damage and reduced boiler 
maintenance. 

Reduced blowdown with lower heat loss and smaller 
heat recovery equipment. 

Reduced feedwater purity requirements, permit- 
ting less expensive water treatment even with high make- 
up. 

The dual circulation boiler utilizes two separate heat 
absorbing sections — a radiant primary section (where 
most of the steam is generated) , and a low-heat-absorption 


STEAM GENERATOR OUTPUT 
FEEDWATER 


CONDENSER 
COMPARTMENT 
BLOWDOWN 10 
BLOWOOWN 10 
SECONDARY SECTION 

Simplified flow dia- SECONDARY —+~» | RECIRCULATING LINE | PRIMARY 
gram showing principle SECTION SECTION 
of Dual Circulation. 
Secondary section and 
blowdown to secondary BOILER TUBES 
section are shown in 
color. 


WATERWALL TUBES 
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Nine Years of Operating Experience 


UPER-PURE 


with the TA Dual Circulation Boiler 


secondary section (convection portion of boiler). Blow- 
down from the primary, usually at a high rate, provides 
feed for the secondary section. This reduces concentration 
in the primary section to a much lower value than in 
the secondary section. Steam generated in the secondary 
section is returned to the primary drum where it is scrub- 
bed by feedwater and condensed in whole or in part before 
mixing with the primary steam. Even with high concen- 
trations in the secondary, low steam release rates prevent 
excessive moisture carryover from this section. The effec- 
tiveness of this design in reducing carryover of silica to 
the turbine is well illustrated by the comparative test data 
plotted below for the conditions indicated. For further 
details on FW Dual Circulation Steam Generators, send 
for a copy of Bulletin B-50-11. Foster Wheeler Corpora- 
tion, 165 Broadway, New York 6, N. Y. 


COMPARISON OF SILICA IN STEAM BETWEEN 
STANDARD INDUSTRIAL AND DUAL CIRCULATION BOILERS 


12 


| 
STANDARD INDUSTRIAL 
BOILER 


DUAL CIRCULATION 
BOILER | 


Drum Operating Pressure — Approx. 1500 psi. 

Tota! Soluble Solids in Feedwater — 150 ppm 

Silica (SiO,) in Feedwater — 1 ppm 
Evaporation in Secondary Sec. — 33% of total boiler output 


FOSTER 
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in Generating 


STEA 


Cross section of Dual Girestotion reheat steam gen- 
erator designed for a maximum cont output of 1,450,000 
ib/hr with a design pressure of 2075 psig, normally operating 
with low make-up. Steam temperature of 1000F is maintained 
over a load range from 500,000 Ib/hr to maximum rating. The 
primary section consists of waterwall surface exposed to 
radiation from the flame and gases while the secondary con. 
sists of extended surface heated by convection. 


WHEELER 


PARIS e ST. CATHARINES, ONT. 


MECHANICAL ENGINEERING 


SUPERHEATER 
WIR HEATER INTERMEDIATE HEADER 


| SUPERMEATER | supernearer 
INLET HEADER ourner weaver 


SUPERHEAT CONTROL DAMPERS 


DOWNCOMERS FOR PRIMARY 


Cross section of a three-drum Dual Circulation Steam 
Generator designed for 300,000 ib/hr, 1500 psi, 900F, with 
100% make-up. Steam-water mixture leaving wall tubes passes 
through washing and separating compartments in the Primary 
drum. Water from the high-duty tion is ti y blown 
down to the low-heat-absorption secondary section, shown in 
color. Steam from the secondary is returned to the primary 
and condensed by incoming feedwater. 


Cross section of a two-drum Dual Circulation Steam Generator 
designed for 300,000 Ib/bhr, 700 psi, 750F, with high make-up. 
Here the primary and secu dary sections are segregated within 
the single upper drum. The waterwall tubes comprise the 
high-heat-absorption primry section and the boiler bank or 
convection section comprises the low-heat-absorption secondary 
section. 


PRIMARY SECTION 


AIR TO BURNERS SUPERHEATER INTERMEDIATE HEADER SUPERHEAT CONTROL DAMPERS 


SUPERHEATER INLET AND OUTLET HEADER 
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if you're looking for 


smooth 
power 


. .. CONE-DRIVE gearing has no equal. 


You can drive the most delicate equipment 
or the heaviest industrial machinery 
without vibration or noise through a set 

of Cone-Drive gears. 


Smooth delivery of power is en outstanding feature 
of Cone-Drive double-enveloping 

worm gearing. It’s the result of a unique 

design that puts one-eighth of all gear teeth in 
simultaneous, full-depth contact 

with the worm threads. 


The contact between teeth is “area” rather than 
the line or point type contact found in 

cylindrical worm gearing. This distributes the load 
over more area on each tooth to 

boost load-carrying capacity. 


Want smooth, chatter-free, efficient power 
in a compact package? Cone-Drive 

gears will give it to you in gearsets or 
speed reducers in a wide range 

of models and sizes. 


Ask for Bulletin 600-C for details. 


= GEARS 


Ss DOUBLE ENVELOPING GEAR SETS & SPEED REDUCERS 
7171 E. McNICHOLS ROAD ¢ DETROIT 12, MICHIGAN 
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POCKETING 


PURGING 
PLUGGING 


WITH THE NEW 205T VOLUMETRIC 


DIFFERENTIAL PRESSURE TRANSMITTER 


Here at last is an economical way to eliminate purge 
and seal problems. The Taylor 205T Flow and 
Liquid Level Transmitter never has to be purged of 
deposited material and never suffers from corrosion, 
because it is completely isolated from the process 
material. The all-welded, pressure-sensitive 
diaphragms may be installed flush with the inside of 
the pipe or tank in a variety of mountings. The 
temperature limit is 300°F. at the diaphragms. 
Accurate, sturdy, dependable and low-cost, this 
latest addition to the Taylor family of transmitters 
can solve your most difficult flow and liquid level 
measurement problems. Ask your Taylor Field En- 
gineer for full details, or write for Bulletin 98281, 
Taylor Instrument Companies, Rochester, N. Y., 
or Toronto, Canada. 


— 


£ 


— Type 95 flange (right), 
for use with chemical tee. 
For flow installations 
where diaphragm is flush 
with the inside of pipe, 
so that process fluid im- 
parts a scouring action. 
ee Also for liquid level re- 
quiring flush installation. 
Maximum pressure 300 


psi. 


Wafer type sensing element (above), for use with 
standard 3” ASA flange, where diaphragm need not 
be flush mounted, e.g., corrosive flow or liquid level 


Applicable from largest pipe 
sizes and flows to small vol- 
ume flows, using calibrated 
assemblies as shown here. 


measurement. Standard diaphragm material, for both 


TYPICAL APPLICATIONS 


Flow Measurement of @ Sal; Slurries 


® Viscose @ Ligui 
Acid ® Caustic 
ulp Solution e HF Alkylation 


Taylor furnishes all require 
differential Producing de 
cluding concentric 
mental or quadran 


d types of 
vices in. 

» €Cceniric, Seg- 

orifice plates, 


Differential Pres 
e Fractionatin 
® Filters 


Sure Measurement : 
& Columns e Pumps 


types, 316 Stainless Steel; alternates available. Maxi- 
mum pressure 1500 psi. 


Taylor Luitrumenta MEAN ACCURACY FIRST 
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Level Measurement on Caustic Evap- 
Orators e Emulsified Asphalt Storage eit 
Tanks e Batch Stills Pharmaceu. 
“cal Crystalizers 
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For High Temperatures. This recuper- 
ator is used on industrial furnaces. It 
uses waste flue gas to heat the incom- 
ing furnace air and thereby increase 
the efficiency of the furnace. Formerly, 
these recuperators were made with 
ceramic tubes, but heat transfer was 
low and leakage was high. The 
Hazen Engineering Company in Pitts 
burgh makes recuperators almost 
completely from Stainless Steel. Com- 
pared to ceramic designs, the Stain- 
less design saves about 40% in fuel, 
increases furnace output about 10%- 
15%. The Stainless Steel performs 
well, even at this 1800-2300" F. 
temperature range. 


For Corrosion Resistance. The Her- 
cules Powder Company needed an 
ammonium nitrate storage tank for 
their plant near Richmond, California. 
They took an old, World War | concrete 
reservoir and lined it with Type 304 
USS Stainless Steel. The 14-gage 
sheets are laced with 18,000 feet of 
vacuum-tested welds. Tank holds two 
million gallons of solution, and is 200 
feet in diameter at the top. U. S. 
Steel's Consolidated Western Division 
handled the complete installation. 


NOTHING can equal 


Stainless Steel 


in its unique combination of properties 


No other design material can match Stainless Steel in its 
combination of desirable properties: corrosion resistance, 
strength, hardness, beauty, cleanability and easy fabrication. 
For a reliable source of supply, United States Steel offers 
you the widest range of types, finishes and sizes. Just call 
your steel warehouse. 


For Cleanliness. When you work near nuclear radiation areas, 
you wear a small badge containing X-ray film that records 
how much radiation you have received. The film, ‘‘photo- 
dosimetric film,’ is developed in a Sensitometric Processing 
Unit made by Bar-Ray Products, Inc., in Brooklyn. The unit, 
including the trays shown here, is made completely from 18- 
gage Type 316 Stainless Steel because it resists corrosion, 
is easy to clean, has a hard, dense surface that doesn't 
harbor dirt. 

United States Stee! Corporation, Pittsburgh + American Steel & Wire Division, Cleveland 

Columbia Geneva Steel Division, San Francisco National Tube Division Pittsburgh 

Tennessee Coal & tron Division, Ff airfield. Ala 


United States § Supply Divi 
United States Stee! Export Company, New York 


Warehouse Distributors 


VSS STAINLESS STE 4 


SHEETS - STRIP + PLATES +- GARGS + BILLETS + PIPE + TUBES + WIRE + SPECIAL SECTIONS 


/ 
— 
1 
= 
SSS 


MECHANICAL 


METAL COMPONENT 
DOES “TRIPLE DUTY” 
IN POWER MOWER 


Another cost-saving application of Amplex Powder Metallurgy — 


How to make a self-propelled rotary mower more 
compact and still permit the rotary blade to operate 
while the mower idled —without increasing costs! That 
was the problem company engineers tackled. One 
way was to combine three components—over-run- 
ning clutch, oil pump piston cam, differential—into 
one. They experimented widely with designs and 
materials. Result: an OILITE powdered bronze 
worm gear with one side of the hub a cam operating 
the oil pump, the other side a wheel drive ratchet. 
(The other half of the ratchet—fixed to the drive 


shaft — OILITE powdered iron.) The design achieved 
the desired compactness and idling characteristics. 
OILITE powder metallurgy achieved a major 
reduction in cost, an increase in serviceability. 


Do you have a design problem? Maybe Amplex 
has the answer. Write for detailed information about 
Amplex powder metal components—OILITE Bear- 
ings, Parts, Filters. Or call your nearest engineering 
representative listed in the yellow pages under 
“Bearings—OILITE.” 


Only Chrysler Makes Oilite* 


*OILITE is a 
registered trademark 


ENGINEERING 


AMPLEX DIVISION 


CHRYSLER CORPORATION «+ DETROIT 31, MICHIGAN 
Representatives and dealers located throughout the world 


BEARINGS + FINISHED MACHINED PARTS + PERMANENT METAL FILTERS + FRICTION UNITS + FERROUS AND NON-FERROUS METALS 
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Your career rides the track of 
opportunity...at Western Electric 


Engineering careers (yours included) can’t help 
moving ahead at Western Electric. From the very 
first day on the job you find yourself surrounded by 
opportunities that spring out of the work we do and 
the status of our engineers. 


The wide range of functions at Western Electric 
includes production, merchandising, purchasing, in- 
stallation and other aspects of the overall job. More- 
over, promotion from within is our policy. Today, 
fifty-five percent of the college graduates who have 
risen to the upper levels of Western Electric man- 
agement have engineering degrees. 


What would you do here? Well, maybe you'd 
help with our telephone job: making, distributing 
and installing the equipment needed for the nation- 
wide Bell System network of 50 million telephones. 
Perhaps you'd have a hand in finding new — and 
better — ways of making telephones, central office 
switching systems, radio relay equipment; handle 
assignments involving miniaturization or automation. 


In addition to our telephone work, there’s a steady 
need for young engineers to help with our important 
government defense projects. The DEW Line of 
radar stations...the Nike guided missile system... 
White Alice —these are some of the important assign- 
ments the government has asked us to undertake. 


The engineers who join us (mechanical, electrical, 
chemical, civil; physicists and mathematicians) will 
receive the security of a comprehensive retirement, 
benefit and insurance program . . . plus a chance to 
develop their professional skills through our Tuition 
Refund Plan and Graduate Engineering Training 
Program. Why not look into the career opportunities 
at Western Electric now. To apply, send resume of 
your education and experience to Engineering Per- 
sonnel, Room 1063, Western Electric Company, 
195 Broadway, New York 7, N. Y. 


UNIT OF THE BELL SYSTEM 


MANUFACTURING AND SUPPLY 


Manufacturing plants in Chicago, Ill.; Kearny, N. J.; Baltimore, Md.; indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington, 
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn, 
Distributing Centers in 30 cities and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois. 
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Get on the main line! 


— 


MECHANICAL ENGINEERING 


\ 
| 
| 
— 
: 


NATIONAL LABORATORY 


Operated by the University of Chicago under a 
contract with the United States Atomic Energy Commission 


PROFESSIONAL PERSONNEL OFFICE 
P, O. BOX 299 + LEMONT, ILLINOIS 


Inquiries Invited 


LEADERSHIP: 
Liquid Meta/ Engineering 


Pumping 10,000 gallons of 
Na per minute with 
no moving parts 


To circulate molten radioactive sodium, electromagnetic pumps 
with no moving parts, no shafts, and no seals were developed at 
Argonne. Direct current, passing through liquid metal in a 
magnetic field, provides the moving force. Fluid flow, from a 
mere trickle to 10,000 gallons per minute, is obtainable with the 
latest model. A liquid metal “‘brush”’ in the homopolar generator 
conducts the high current needed. Continuing developments 

in liquid metal engineering help solve coolant problems 

in nuclear power systems. 


MATHEMATICIANS «+ PHYSICISTS + METALLURGISTS + CHEMISTS 

HEALTH PHYSICISTS + INDUSTRIAL HYGIENISTS 

ENGINEERS: ELECTRICAL, CHEMICAL, METALLURGICAL 
COMPUTER, PLANT, MECHANICAL, ELECTRONICS 
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Nuclear Propulsion for New Navy 
Takes Shape at Westinghouse 


Westinghouse Atomic Power represents one of the largest engineering activi- 
ties in the nation where marine nuclear power plants have been taken out 
of the laboratory and put on a multiple-unit production basis. 

Engineers in Westinghouse Atomic Power have assignments covering a 
broad range in the field of nuclear propulsion components . . . from specifica- 
tions through manufacturing and test follow-up .. . to installation and 
operations. 

No delay for security clearance, you can start working at once. Relocation 
allowances . . . and unique housing bureau will help you relocate in Pitts- 
burgh, the renaissance city of America. Automatic salary increases, in addi- 
tion to merit increases. 

No prior atomic experience is necessary. If you have a background in 
pumps, valves, heat transfer, fluid systems, technical procurement, or manu- 
facturing engineering liaison, send résumé to Mr. J. D. Batey, Westinghouse 
Electric Corporation, Dept. MEK-117, Box 1047, Pittsburgh 30, Pa. 


Westinghouse 


FIRST IN ATOMIC POWER 


..where atoms 


136 - NOVEMBER, 1957 MECHANICAL ENGINEERING 


= 
j go to sea 


You'll want these books for they cover 
virtually every aspect of nuclear energy 


ADVANCES IN NUCLEAR ENGINEERING 


The 138 papers and discussions in this 
two-volume reference are from the 2nd 
Nuclear Engineering and Science Con- 
ference. They deol with the complete fuel 
cycle from the availability of natural re- 
sources to the radioactive recycle and 
waste disposal. They cover reactor plant 
design in all its detail. They discuss the 
metallurgical processing of materials used 


well as to related material. 


Edited by John R. Dunning and Bruce R. Prentice 


Vol. |, 523 pages. 306 illustrations 


*Price of these 3 Vol- 


1957 NUCLEAR CONGRESS 


| 
which featured the 2nd Nuclear and | 
5th Hot Laboratories Conferences | 
was sponsored by the following or- | 
ganizations, with the Engineers’ Joint | 
Council coordinating their efforts. 
Amer Chem Soc Amer Geolinst Amer 
Inst Chem Engrs Amer Inst Elec Engrs | 
Amer Inst Indus Engrs Amer inst Mining 
Met & Pet Engrs Amer inst Physics 
Amer Nuclear Soc Amer Public Health | 
Assn Amer Rocket Soc Amer Soc | 
Civil Engrs Amer Soc Engrg Educ 
Amer Soc Heating and Air Conditioning | 
Engrs Amer Soc Mech Engrs Amer | 
Soc Metals Amer Soc Testing Materials | 
Amer Water Works Assn Engrg Inst of | 
Canada Federation of Sewage & Industrial 
Wastes Assns Health Physics Soc Hot 
Laboratories C itt Inst of Aero | 
Sciences Inst of Radio Engrs Nat'l | 
Indus Conference Board Soc Automotive 
Engrs Soc Navel Arch & Marine Engrs | 


“PROBLEMS IN NUCLEAR ENGINEERING 


Vol. Il, 581 pages. 600 illustrations 


in reactor applications. They deal with 
problems of corrosion and include signifi- 
cant information on the radiation responses | tsinment. Concepts and Design.” Plant 
of important reactor materials. 
ally, these volumes contain several hundred Codes tor 
references, an author index and a compre- 
hensive subject index which gives you 
quick access to every subject covered as 


Addition- 


Br" x11" 


PARTIAL CONTENTS; Fuel Menu- 
| facture, Production, and Recovery. Fuel 
| Cycle Interrelationships. Spent Fuel Proc- 

cessing Aqueous and Non-equeous. 
| Economics of Nuclear Fuels, Plant Con- 


Components. Waste Disposal. Protec- 
| tion of Water Supplies. lelding-Struc- 
tural Protection and Control of Fission 


| Redistion Protection. Merchant Ship 
| Safety. Radistion Processing. Reactor 
Design. Reactor Core Design. Educa- 


wy and Radiation Effects. Metallurgy 
of Reactor Materials. Metallurgy of Ure- 
nium-Zirconium end Uranium Niobium Al- 
loys. Neturel Resources. Reactor Plant 
Instrumentation. Reactor Control and Sim- 
uletors. Reactor Instrumentation Develop- 
ment. Primary Coolant System. Heat 
Transfer and Heat Evolution. Problems 
Related to Heat Transfer. Standerdize- 


$35.00 
tion in the Nuclear Field. 


HOT LABORATORY OPERATION 
AND EQUIPMENT 


This book contains the most complete 
information currently available on the 
equipment and tools for handling radio- 
active materials. Included are the sixty- 
odd papers presented at the 5th Hot 
Laboratories and Equipment Conference 
plus a considerable amount of additional 
material added by the authors after pre- 
sentation of the papers. Topics covered 
range from a discussion of the principal 
engineering design features of hot labora- 
tories to the key specifications of equip- 


ment for hot chemical, physical, mechanical 
and metallurgical operations; operational 
and maintenance problems; those en- 
countered in hot cell installations and in 
specialized operations such as, the opera- 
tion of decontamination facilities and of in- 
reactor pump loops; the removal and dis- 
memberment of radioactive in-pile units 
and a shielding pot that can be used as 
either a horizontal or vertical carrier. A 
cross-referenced subject index is also in- 
cluded. 


Edited by Frank Ring, Jr. and P. J. Glasson 


308 pages 304 illustrations 


BA" $17.50 


10 DAYS FREE EXAMINATION 


Covers most of the fleld of “reactor safeguards;"” reviews reactor 
materials, their properties, behavior and uses; treats reactor design, 
components and techniques; deals with the processes of heat generation, 
heat transfer, and fluid dynamics. 


376 pages 284 illustrations Br" x11" $17.50 


“REACTOR OPERATIONAL PROBLEMS 


The contributions in this volume are concerned with waste disposal and 
radiation hazards, dissolution of solid fuel el ts, the chemistry and 
engineering of the aqueous processing of fuel and blanket materials, 
pyrochemical methods, methods involving fluoride volatility differences, 
experimental low-power assemblies, reactor physics, instrumentation and 
control. 


286 pages 204 illustrations Br" x11" $17.50 


These two volumes were edited by D. J. Hughes, Stuart McLain and 
Clark Williams. The 87 contributions in them were selected from the 
papers presented at the Ist Nuclear Engineering and Science Conference 
held in Cleveland, December 1955. 


**Price of these two volumes, $28.00 
MECHANICAL ENGINEERING 


AMER SOC MECH ENGRS eee | 
29 W 39 ST., NEW YORK 18, N. Y. 


Send me the books checked below. In ten days | will remit for the 
books | keep or return them post paid. 


Advances in Nuclear Engineering (2 Volumes)....... . .. $35.00 
(1 Volume). . $17.50 


Het Laboratory Operation and Equi 

Price of the three volumes, $45.00. 

Problems in Nuclear Engineering........ . $17.50 

(| Reactor Operational Problems........... . $17.50 
Price of the two volumes, $28.00. 
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STEEL MAGAZINE says: 


Heat treaters are entering a new era 
of quality, one which requires continuous 
measurement and control of atmosphere. 


Lectrodryer’ eliminates one variable... 
moisture in controlled atmospheres 


OR YEARS, when a DRY 
Fcontrotied atmosphere is 
called for, manufacturers of gas 
generators have included Lectro- 
dryers to do that DRYing. This 
is convincing evidence that they 
meet the high standards estab- 
lished by these companies for 
their own equipment. 

Ask your gas generator builder 
for his recommendations on con- 
trolled atmospheres. He can 
supply efficient, dependable 
equipment meeting the rigid 
requirements cited by STEEL 
Magazine. 

For help on other DRYing 
tasks, write to the Pittsburgh 
Lectrodryer Division, McGraw- 
Edison Company, 335 32nd St., 
Pittsburgh 30, Pennsylvania. 


This Type BWC Lectrodryer works with the 
generator to supply a constant flow of DRY 
gas to the heat treating operations. 


Lectrodr 


* REGISTERED TRADEMARK U & PAT. OFF. 


yer 
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boiler feed 
condensate return 
hot and cold liquids 
chemicals 
refrigerants, etc. 


hot and cold liquids 
liquid circulation 
nonviscous liquids 
boiler feed 

cooling towers, etc. 


sewage 
slurries 

paper stock 
fruit 

shrimp 
vegetables, etc. 


water supply 
plant service 
booster 
circulating 

air conditioning 
refrigeration 
chemical liquids 
boiler feeds, etc. 


hot and cold liquids 
chemicals 
circulating liquids 
nonviscous liquids 
cooling towers 


condenser circulation, etc. 


F-M WESTCO PERIPHERAL PUMPS 


High pressure at normal operat- 
ing speeds. Handle widely 
varying heads with little change 
in capacity. Sizes 144” through 
2%". 


up to 200 gpm. 
pressures to 900 ft. 


TH 
O «a 


F-M BUILTOGETHER CENTRIFUGAL PUMPS 


General-purpose, close-coupled 
pump and motor units mount in 
any position—horizontal, verti- 
cal or angular. Sizes %” 
through 5”. 


up to 900 gpm. 
pressures to 525 ft. 


F-M NON-CLOG PUMPS 


Unexcelled for clog-free han- 
dling of liquids with solids in 
suspension. Sizes 2” through 
20”. Vertical or horizontal. 
Bladeless or conventional. 


up to 30,000 gpm. 
pressures to 175 ft. 


F-M SPLIT-CASE CENTRIFUGAL PUMPS 


High, sustained efficiency over 
wide range of conditions. Low- 
cost maintenance. Sizes 14” 
through 36”. Single stage or 
multistage. 


up to 50,000 gpm. 
pressures to 700 ft. 


F-M END-SUCTION PUMPS 


up to 

100,000 gpm. A wide line of rugged, precision- 
pressures built pumps. Sizes %” through 
to 250 ft. 54”. Horizontal or vertical 


centrifugal. 


FOR LOW-COST PUMPING SPECIFY FAIRBANKS-MORSE 


Need new pumps? Your Fairbanks-Morse Dealer has the world’s greatest variety for you to choose 
from. Need help in selection? Your F-M Dealer and F-M Sales Engineer will help specify the right 
type, right size pump and driver for low-cost, foolproof operation. Call them today, or write Fairbanks, 
Morse & Co., Dept. ME-11, 600 So. Michigan Ave., Chicago 5, Illinois. 


FAIRBANKS-MORSE 


a name worth remembering when you want the BEST 


PUMPS © SCALES © DIESEL LOCOMOTIVES AND ENGINES © ELECTRICAL MACHINERY © RAIL CARS © HOME WATER SERVICE EQUIPMENT © MAGNETOS 


MECHANICAL 


ENGINEERING. 
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TO THE MEMBERS OF 


THE 


AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Members of the ASME are invited to name any number of engineers as candidates 


for membership. Engineering acquaintances should be qualified by both fundamental 


training and experience for one of the technical grades. Those who do not have an 


engineering degree may show the equivalent thereof through actual practice. Execu- 


(1) Name.. 


Address 


(2) Name 


Add ress 
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C. E. Davies, Secretary 
The American Society of Mechanical Engineers 
29 West 39th Street, New York 18, N. Y. 


Please send an application and information regarding ASME to the following: 


1957 


tives of attainment in science or industry may associate with the Society as Affiliates. 


HE American Society of Mechanical Engineers 
promotes Mechanical Engineering and the allied 
arts and sciences, encourages original research, fosters 
engineering education, advances the standards of engi- 
neering, promotes the intercourse of engineers among 
themselves and with allied technologists; separately 
and in cooperation with other engineering and technical 
societies, and works to broaden the usefulness of the 


engineering profession. 


As a post graduate school of engineering, the Society 
brings engineers into contact with each other, with 
leaders of thought and with new developments; _ it 
fosters the interchange of ideas, develops professional 
fellowships, and encourages a high standard of pro- 
fessional conduct—all with the purpose of advancing 
civilization and increasing the well-being of mankind. 


Date. . 


(3) Name....... 


Member's Name. . 


Address... . 
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PACKAGED | 
IR 


No quéstien about it. The new So. ton 
alt sonditioner a new gales frog Vior you. 

Architets, engineers and owners getkaged units 


reasons: 


rtis kaged 


PACKAGED LIQUID 
CHILLER... 
FOR 


® Big package units are line assembled— WET 
does away with expense of field labor. HEAT | 
Assures a BALANCED SYSTEM. SYSTEMS 


@ Packaged units are easier to install— 


. ani up to 100 tons— 


take up less space. 


@ Cuts down installation problems and . el 
With all controls in single panel box for easier access and 


a eee greater protection! Four step capacity control—unloaded 
starting available. Particularly desirable where year ‘round 
conditioning of multiple individual rooms is required. 


REMEMBER, every Curtis unit is complete line of air conditioning 
CcOUN> backed by a solid 103 years of ex- equipment—nationally advertised to 
P o. perience and skill. Curtis offers a help you sell. 
REMEMBER... 
MANUFACTURING COMPANY 
REFRIGERATION DIVISION 
1940 Kienlen Ave. St. Louis 20. Mo. 
OUR 103rd YEAR cute 


VISIT OUR BOOTH—NO. 559-607 
AIR CONDITIONING & REFRIGERATION 
EXPOSITION INTERNATIONAL AMPHI- 
THEATRE—CHICAGO—NOV, 18-21 


4 
: 
New Curtis Packaged, Air {LJ —¢~ 
Cooled, Air Conditioning 
Units, 3 thru 7% tons. Resi- 


dential and commercial Condensing Units up to 100 Air Handling Units, Cooling Towers and 
applications. tons. F-12 of F-22. Evaporative Condensers to match. 
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Fig. 1793 —\ron Body Bronze 
Mounted 0.S.& Y. Gate Valve 
for 125 Pounds W.S.P 


Fig. 6031S-WE —600-Pound Steel 
Globe Valve for Steam Service. 
Outside Screw Stem and Yoke. 


Fig. 19003 — Powell Steel Pressure Fig. 2467 Small 300-Pound Stainless 


Seal Gate Valve.for 900 Pounds W.S.P. Steel 0.S.& Y. Gate Valve. For handling 
boiler feed water treating solutions 


meade with quality proved materials 


Consult your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, and 
corrosion-resistant valves. For every flow control problem—there is a Powell Valve to solve it. . . better. 


THE WM. POWELL COMPANY, CINCINNAT! 22, owo... VEAR 
MECHANICAL ENGINEERING 
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PROTECTION 


my. 
or undergroun Piping 


STILLWATER 
CERT-A-BAR®™ 
TUNNEL 
CONDUIT 
SYSTEM 


New ceramic Cert-A-Bar Pipe Support Blocks eliminate the 
need for interior cast iron rests. The perforated block is laid as a 
structural support member at regular intervals, and the bars 
are simply inserted and locked in place. 


yes vital consideration in selecting an underground conduit system is permanent protec- 

tion ... not for one year or five, but for the life of the piping. You get the best possible 
protection for your underground metal service piping with a Stillwater Conduit System of 
vitrified clay. It’s chemically inert—can’t rust, rot, corrode, or decay .. . ever. And it is 
manufactured in accordance with ASTM specification C-13-54, assuring proper strength and 
quality. Any combination of service piping can be protected. Conduit is available in a wide 
range of sizes, with a complete line of fittings and accessories, including alignment guides, 
lateral guides, and anchors. Any contractor’s crew can handle the installation easily, or if 
you prefer, Stillwater Licensed Installers will assume the responsibility. The Cert-A-Bar 
Tunnel System can be installed with any of three suggested new waterproofing specifications or a 
—one for average conditions, one for intermittent ground water conditions, and a third for : ri 
high water table conditions. It’s the lowest-cost conduit per year of service that you can - 
specify or install! os 

THE CERT-A-BAR SYSTEM HAS 

ALL THESE IMPORTANT ADVANTAGES 


@ Inherent structural strength for permanent protection 


@ Complete flexibility for design 


@ Minimum initial and long-term costs 
@ Quickly installed 

@ Keeps pipe insulation dry 


No electrolytic corrosion of piping 


No maintenance required 


A few of the hundreds of possible combinations of piping 
for the Cert-A-Bar Tunnel System are shown at left. 


WRITE FOR 


illustrated, four-page circular with 
complete installation specifications. 


*T.M. Reg. App. For. 
Patents Pending 


The Stillwater Clay Products Co. 
STILLWATER CONDUIT DIVISION 


3334B Prospect Ave., Cleveland 15, Ohio 
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SERIES 300 IK—LONG RETRACTING BLOWER 


OTHER ADVANTAGES ee ee 
OF SERIES 300 IK BLOWERS 
Sackbone and Protective Cover 


Compact, Accessible Electric Power and 
Centro! Terminal Facilities 


Nozzle-Sweep-Every-inch Cleaning Pattern 
Improved “Type A” Nozzle 


Single Point Outboard Suspension LANCASTER, OHIO 


Oversize Lance (Step-Tapered for Extra 
Leng Travel) 


Auxiliary Carriages for Extra Long Travel | 
Designed for Quick, Easy Servicing 


Diamond Specialty Limited, Windsor, Ontario 


No other blower gives you all these advantages. 
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TYPE VALVE 


(WITH ADJUSTABLE PRESSURE CONTROL) 


additional important features of the 


P This valve was adopted for the new Series 300 IK 
because long experience has proved it the most 
satisfactory of all designs for severe blower service. 
More than 300,000 of this basic design are in use 
on various Diamond Blowers and have established 
notable service records. A recent improvement is 
more streamlined flow contours that permit higher 
flow rates with less pressure drop. 

The direct mechanical linkage for actuating the 
valve offers the advantages of greater reliability and 


Direct mechanical action 
without pilot or diaphragm 
actvation. 


Series 300 IK 


LONG RETRACTING BLOWER 


safety . . . in addition to more accurate control. 
Numerous other important features of the Series 300 
IK are listed at the bottom of the left hand page. 
These are the reasons why this blower is establishing 
a new standard of efficiency, economy and depend- 
ability in cleaning heating surfaces that require a 
long retracting blower. 

Bulletin 211 1AA tells much more about the Series 
300 IK; ask your local Diamond office or write 
directly to Lancaster for a copy. 


for quick 
and simple adjustment 
of pressure 4 


FULL LIFT AND FULL OPENING OF VALVE AT ALL TIMES. No 
throttling at main seat. ALL throttling for pressure control 
is between back seat and adjustable disc. 
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adjustment for very - | 
close regulation at 
low flow rates. 
= Back seat for 

Poppet construction assures New high-low | 
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In the channel fog 
HER 


ENGINE 
FALTERED 


A few minutes out of Dover, fog wrapped the flimsy 
Bleriot monoplane like a shroud 

The pretty young woman in the smart flying costume 
(she'd designed it herself — “bloomers, blouse, and hood 
of mauve satin”) glanced at her compass. It was the first 
time she'd ever used one. She thought of instructor 
Hamel's parting words: 

“Be sure to keep on course, Miss Quimby, for if you get 
five miles out of the way, you'll be over the North Sea, 
and you know what that means.” 

She climbed to 6,000 feet. Freezing cold and still fog. 

She pointed her nose down, The comforting clatter of 
the Gnome engine changed to a coughing splutter, [It was 
conking out! She leveled off, figuring how she'd ditch. 


PART OF EVERY AMERICAN’S SAVINGS BELONGS IN U. S. SAVINGS BONDS 


To her relief, the engine suddenly 
took hold. Harriet re-checked 
her compass. 

Some time later, breaking in- 
to clear sky, she saw a stretch of 
beach below. She put down at 
Hardelot; and on April 16 1912, 
Harriet (Quimby, first American 
woman to earn a pilot’s license, 
became the first woman in the 
world to fly the English Channel. 

As charming as she was brave, 
Harriet Quimby combined the 
thorough femininity the 
self-confident ability which make 
American women like no others 
on earth. And help make this 
country so strong in character 
that investing in America is the wisest thing any American 
can do! 

Today more than 40,000,000 of us have more than 
$41,000,000,000 securely invested in our country— 
through U. S. Savings Bonds. Bonds in which America 
guarantees the safety of our savings and the return we 
receive. There’s no greater security! Buy Bonds regularly 

where you bank or through the Payroll Savings Plan, 


Now Savings Bonds are better than ever! Every Series E 
Bond purchased since February 1, 1957, pays 3'4°% interest 
when held to maturity. It earns higher interest in the earl 
years than ever before, and matures in only 8 years and | 
months. Hold your old FE Bonds, too. They earn more as 


they get older. And they’re safe as America! 


The U. 8. Government does not pay for this advertisement. It ts donated by this publication 
in cooperation with the Advertising Councti and the Magazine Publishers of America, 
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Capitalize 


MILLER Streamflow CHECK VALVES 


Completely Silences your piping system! CENTER- 
GUIDED, SHOCK PROOF, NOISELESS, ELIMINATES 
WATER HAMMER. FULL RADIAL FLOW. 


SIZES 1” THROUGH 24”. 


FLANGED, ASA DRILLING, IBBM, CAST STEEL, ALL 
ALLOYS. FOR ALL FLUIDS AND GASES. 


CAPITOL RECORDS BLDG. CERTIFIED MINIMUM 
PRESSURE DROP 
WELTON, BECKET, & associates, ake CURVE AVAILABLE. 


CHITECTS-ENGINEERS, STATE PLUMBING 
& HEATING CO., MECHANICAL CON- 
TRACTOR 


Write for literature + Agents in Principal Cities 


MILLER VALVE CO., INC. 


P.O. Box 1255—Pittsburgh 30, Pa. Plant—1620 Pennsylvania Ave. 


DESIGN e FABRICATION e ERECTION 


POSEY 
STACKS 


For any stack job, Posey Iron Works offers complete 
design, fabrication and erection facilities ... as well as a 
background of almost a half-century of experience. Be 
it a small stack for a country cannery ... or a battery of 
huge 200-footers for a super-power station . . . Posey is 
equipped to handle the job. Your request for informa- 
tion and estimates will receive prompt attention, with- 
out obligation. 

Steel plate fabrication by Posey meets all standard 
codes, including ASME, API-ASME and API. 


POSEY IRON WORKS, INC. 


Steel Plate Division Lancaster, Pa. 


New York Office: Graybar Buildi 
Established 1910 


TANKS e DIGESTERS e PRESSURE VESSELS e DREDGE PIPE 
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NOTICE 


REGARDING 
U.S. PATENT 2355966 


U.S. Patent 2355966 covers the Z-Crete sys- 
tem of insulating underground hot pipes. 
Millions of feet of trouble-free, efficient, per- 
manent Z-Crete have been installed through- 


out the world by licensed applicators under 


the patent. 

The success of this patented system, however, 
spawned numerous imitators, and led to con- 
ffsion among specifiers and users of under- 


ground insulation. 

In order to protect engineers, contractors and 
owners, Zonolite Company found it necessary 
to go to the courts and test the validity of its 
patent on Z-Crete. 
The United States Court of Claims’ decision 
(April 3, 1957) ruled the patent valid and in- 
fringed. A favorable decision in a subsequent 
civil suit in the United States District Court 
in Maryland (July 18, 1957) reaffirmed the 
scope of the patent. 

The successful adjudications of the Z-Crete 
patent allows Zonolite Company and its li- 
censees to continue their intensive research 
program, which has already led to vastly im- 
proved results in underground hot pipe in- 
sulation, making today’s Z-Crete the finest 
system available. 

If you'd like the latest data on Z-Crete under- 
ground conduit systems, please send for bro- 


chure Z-1. 


Z-CRETE Division 


ZONOLITE COMPANY 
Dept. ME-117, 135 S. LaSalle Street 
Chicago 3, Illinois 
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Engineering Approach to Radiological Contamination, M 
Hawkins 
Heat Transfer in the Food Industry 
Heat Processing of Foods, R. G. Tischer and H. Hurwiecz 
Heat Transfer in Canning, H. Hurwiez and R. G. Tischer 
The Hot Airplane, H. B. Sipple and G. G. Wald 
The Importance of the Mechanical Engineer to the Railroad In 
dustry, J. W. Corbett 
Developments in the Analysis of Maintenance Problems, J. D 


Quinn 
Weighing and Blending with Pneumatic Belt Seales, C. M. Mar 


quardt 
Back Extrusion of Heavy. Walled Zircaloy 2 Cups, J. G. Goodwin 
and R. W. Tombaugh 
Thermodynamic Properties of Compressed Water, T. C 


Tsu and 
D. T. Beecher 

Mechanized Roller Bearing Plant 

Editorial 

Briefing the Record 

Photo Briefs 

European Survey 

ASME Technical Digest 

Comments on Papers 

Reviews of Books 

ASME Boiler and Pressure Vessel Code 


> 


ENIOR 
MECHANICAL ENGINEER 


Greater Boston area 


Practical experience in design of mechanical 
equipment, preferably test equipment 
Experienced in pneumatic, hydraulic and or 
vacuum installations. Capable of initiating 
designs and directing draftsmen, layout men, 
and technicians during completion and 
installation of equipment. Bachelor of Science 
in Mechanical Engineering plus six to 
eight years experience 

Address CA-6338, 
care of ‘Mechanical Engineering.” 
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PLANNED 


In a bearing, PLANNED 
PRECISION is the carefully 
evaluated incorporation of 
whatever precision fea- 
tures are necessary to pro- 
vide for the functional 
requirements of the job- 
not thore, not less. Pre- 
cision refinements are 
costly, and should be 
selected with care to in- 
sure productsthat are both 
economically and func- 
tionally correct. 

NICE offers Product De- 
signers a complete line of 
precision, semi-precision 
and unground ball bear- 
ings, both catalog stand- 
ard and special 

Write for Catalog No 190 


NICE is the word 


for BEARINGS 


_ NICE BALL BEARING co. 


WICETOWN + PHILADELPHIA PENNSYLVANIA 


A 20-PAGE LIST OF 
ASME PUBLICATIONS 


is included in the 


1958 MECHANICAL CATALOG 
Copies of the List are obtainable from 
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 


Publication-Sales Dept. 
29 West 39th St., New York 18, N. Y. 


TECHNICAL DATA BOOKS 
HANDY * POCKET SIZE * LOOSE LEAF 


Printed on loose leaf, hole, 6 bond paper, each book contains about 
1) pages of technical data, presenting condensed, accurate and ease — maternal $1 5 


for the engineer, technical worker wines man, student and teache eoch 
Architecture Surveying Mech Growing Metals 

Hore Heating Surveying Tables Welding Data Metallurgy 
IMumination Highway Engrg Machine Design Hydraulics 
Electrician's Data Stee! Forms Machinist's Data Radio 


Mechanics of Television & FM 


Electricity, AC 


General Math 
Math Tabies 


Builder's Data 


Lumber Data Materials 


Air Conditioning Physics Power Transmis- Electricity, OC 

Building Trig-Log Tables sion Machinery AC Motors 
struction General Chemistry Thermodynamic Generators 

Reint. Concrete Chemical Tables Tables & Charts Transformers, 

Conversion Tabies Analytic Chem- Physical & Ther- Relays & 

Piping Data istry medynamic Data Meters 

Write for FREE catalog (over 2000 listings) See for yourself how beiplul LEFAX can be 

you. Rend $! 25 for each hook, of $6 for any five books listed shove, to 

LEFAX PUBLISHERS Dept. ME-117 Phila. 7, Po 
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This AIR-COOLED CONDENSER 
produces a HIGHER VACUUM 


CHEMICAL SHOW 
26th EXPOSITION OF CHEMICAL INDUSTRIES 
Coliseum, New ork City, December 2 ~ 6. 1957 
See NIAGARA . 
AIR CONDITIONERS + Aero HEAT EXC X CHANGERS 
Aero AFTER COOLERS + Aero REFRIGERANT 
CONDENSERS + Aero STEAM C NSERS 
Aero VAPOR CONDENSERS IDIFIERS 
HEATERS + COOLERS + 
BOOTH No. 655 


@ Using air as the cooling medium, the Niagara 
Aero Vapor Condenser produces a higher vac- 
uum than other type condensers, and with more 
economy of power and steam. 

It sustains its full capacity in cooling or con- 
densing with no more than a nominal cooling 
water requirement, eliminating entirely your 
problems of water supply and disposal. 

It holds constant the liquid or vapor temper- 
ature producing always uniform products and 
giving maximum production. 

Non-condensibles are effectively separated at 
the condensate outlet, with sub-cooling, after 
separation for higher vacuum pump efficiency. 

Niagara Aero Vapor Condenser can be mount- 
ed directly on the steel structure of your evapor- 
ator or distillation column. Its operation is de- 
pendable; its maintenance is not troub!esome 


of expensive. 


For more information write for Bulletin 129R 


NIAGARA BLOWER COMPANY 


Over 35 years of Service in Industrial Air Engineering 


Dept. ME-11,405 Lexington Ave., New York 17,N.Y. 
District Engineers in Principal Cities of U.S. and Canada 
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A leading chemical firm recently made a test involving 
a 4” DeZurik Stainless Steel Valve on a line carrying cellulose 
acetate. After 10,000 cycles, the DeZurik Valve was re- 
moved and dismantled. The engineer in charge reported 
there was no galling or pitting . . . . no deterioration of any 
kind! "In fact,” he said, “if | hadn't seen it taken out my- 
self, I'd say it was a new valvel” 


DeZurik Valves consistently 
rate test reports like this. 
Their easy, non-lubricated op- 
eration guarantees mainte- 
nance-free installations. They 
open wide with a quarter- 
turn, close dead-tight despite 
solids in the flow. 


The full line of DeZurik Valves includes models in a broad 
range of materials (also with TEFLON* faced plugs). They 
can be furnished to operate manually, pneumatically, hy- 
draulically (with or without positioner) and electrically. Get 
the complete story on DeZurik Easy Operating, Non-Lubri- 
cated Plug Valves. Representatives in all principal cities. 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 


*Reg. TM-—-PuPont 
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Automate with 


(Vacuum — Suction— Pressure) 


AIR 


Countless automatic operations 
are handled faster, simpler, * Holding 
more economically with © Ghusiing 
Sorting 
© Filling 
LEIMAN 
Rotary Air and 
® Many more 


Send for 12-page Catalog and Application 

. Book showing 60 “how-to-do-it” blue prints 

\ the many uses and ad- 

\ vantages of air for automatic 

. operations—how other industries 

are using air—how you might use 

| air. Your best source for such 
. information is Leiman—with 60 

XY years’ background in the manu- 
3 ”. facture and application of air 
~~ pumps. And the best pump for 

fem job is a Leiman Air Pump for 

igher capacity—larger volume— 

trouble-free operation—longer 

life. Write for literature—outline 


Many types and sizes: 


to 20.0’ Seeds 
Pressures to 20’ psie-  LE|MAN BROS., Inc. 
_ Displacement to162c.f.m. 118 Christie St., Newark 5, J. 


ROD END 
TYPES 


CHARACTERISTICS 


RECOMMENDED USE 


For types operating under high temper- 
ature (800-1200 degrees F.). 


ANALYSIS 


Stainiess Steel 
Ball and Race 


2 Chrome Alloy For types operating under high radial 
Steel Ball and Race ultimate loads (3000-893,000 Ibs.). 
3 Bronze Race and { Fes ovese operating under normal loods 
Chrome Steel Ball with minimum friction requirements. 


Thousands in use. Backed by years of service life. Wide variety 
of Plain Types in bore sizes 3/16” to 6” Dia. Rod end types in 
similar size range with externally or internally threaded shanks. 
Our Engineers welcome an opportunity of studying individual 
requirements and prescribing a type or types which will serve 
under your demanding conditions. Southwest can design special 
types to fit individual specifications. As a result of thorough 
study of different operating conditions, various steel alloys 
have been used to meet specific needs. Write for revised Engi- 
neering Manual describing complete line. Dept. Me-57. 


SOUTHWEST PRODUCTS CO. 


1705 SO. MOUNTAIN AVE., MONROVIA, CALIFORNIA 


MECHANICAL 
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“MONOBALL” 


NEW FILTER DISC 


screen disc cartridge for service as 
breather or flame arrester 


e A new filter disc in- 
corporating wire cloth 
screen as filter media is 
available for application 
to many types of prod- 
ucts. Completely self- 
contained, for simple 
adaptation to any prod- 
uct design, the filter 
disc serves as a breather 
or can be used as a tank 
vent flame arrester. 
Filter media is multiple 
layers of fine mesh steel or bronze wire screen. 
Available in 1”, 134”, 15g”, 314” diameters. Write 
for complete information. AIR-MAZE CORPORA- 
TION, Cleveland 28, Ohio. Dept. ME-I1. 


* Dynamometer bases 


Surface plates Base plates 


Lake Shore, Inc. 


Lake Shore Engineering Division 


IRON MOUNTAIN 9, MICHIGAN 


MECHANICAL ENGINEERING 


Industrial 


Engine 


One 


DOES IT ALL 


CONTROLS SPEED AND 
DIRECTION OF TRAVEL 


@ NO GEAR SHIFTING 
@® NO CLUTCH WORRY 
@ MORE WORK PER HOUR 
@ REDUCED MAINTENANCE 


FUNK | 
revers matic 
DRIVES 


HYDRAULIC CONTROLLED REVERSING 


th, 

Spode | CLUTCH with TORQUE CONVERTER 
Incorporate FUNK’S REVERS-O-MATIC in 
your moving equipment for maximum effi- 
ciency. Speed and direction of travel — for- 
ward and reverse or lift and lower — can be 
easily controlled with ONE LEVER or foot 

Standard pedals, Converter eliminates shock and mul- 


Power Take-Off tiplies engine torque more than 200% to 


broaden the h.p. range. 


* Engine Stands and Jacks 


Our Standard Flange System affords unlim- 
ited combinations of FUNK MODULAR 
POWER UNITS. Let FUNK Engineers make 


specific recommendations, 


P.O. Box 577-€ 
Coffeyville, 
Kansas 


Funk Geor 
Reduction 


AIRCRAFT CO 


Quality Control 
Starts Here* 


. . » and from Lake Shore you have the 
opportunity to select from a complete line 
of standard plates and stands, or submit 
your specifications for plates engineered to 
your exact requirements. 


Lake Shore plates are standard equipment 
in auto manufacturers’ testing and develop- 
ment centers. Their highly accurate surfaces 
—either planer finish, machine ground or 
hand scraped—offer a “true reference’ for 
precision work. Only flaw-free Lakenite iron 
is used to insure lasting reliability. 


Send for a copy of our base plate booklet 
which illustrates the complete line of Lake 
Shore bases, plates and stands. 


| Please send me a free copy of the Lake Shore base 
plate booklet. 

Nome 

Title. 
Company 
Address 

City State 
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Packaged Remote System 


NOW! Cash Standard-Sparton brings you 


regulates final control elements governing 


SUPERVISORY 
CONTROL UNIT 


152 - NOVEMBER, 


For remote location at dis- 
tances of a few feet to many 
miles. Operates on tele- 
phone, telegraph, private 
lines or microwave, 


1957 


the World's First 


PRESSURE 


and other 
process variables 


Now—for the first time in a single package system—it is possible to control, 
from a distance of many miles if necessary, the positioning of cone, butterfly, 
plug and ball valves; sliding stem valves; throttles, rheostats and other vari- 
able speed mechanisms; and similar final control elements. 


The unique Series 300 Packaged Control System, developed by A. W. Cash 
Company and Sparton Corporation, reduces operating costs substantially 
through regulation of final control elements by one operator from one central 
point. As a result, the equipment pays for itself rapidly. It is recommended 
particularly for such applications as pipe lines, pumping stations, oil wells, 
storage tanks, power stations, municipal water distribution, petroleum and 
chemical processing and atomic energy processing. 


For complete information on the remarkable new Cash Standard-Sparton 
Series 300 Packaged Control System, see the Cash Standard control specialist 


in your area, or write to Dept. C. 


STANDARD 


A. W. Cash Co. and Its Subsidiary, Cash Standard Stacon Corp. 
P.O. Box 551, Decatur, ill. 


Pressure, Hydraulic, Temperature, Process and Combustion Controls 


MECHANICAL ENGINEERING 


+ 
SPEED it 4 il 


portunities | 


RATES: Classified advertisements under this heading In MECHANICAL ENGINEERING are inserted at the rate of $1.70 a line 
A box number address counts as one line. Minimum insertion charge, 5 line basis 


positions open «+ 


ANSWERS to box 
number, care of 


positions wanted + equipment, material, patents, books, 
instruments, etc. wanted and for sale «+ representatives + sales agencies 
business for sale «+ partnership capital manufacturing facilities 
number advertisements should be addressed to given 3 


Mechanical Engineering,’ 29 West 39th St., New York 18, N 


to the line average 
of one inch at flat rate of $28 per inch per insertion. Copy must reach us not later than the 10th of the month preceding date of publication 


$1.35 a line to members of ASME. Seven words 
Display advertisements carried in single column units of multiples 


POSITIONS OPEN 


Mechanical 
Engineers 


Our Research Division has an at- 
tractive position involving a variety 
of challenging assignments relating 
to our extensive theoretical and 
applied research program, This 
program is made up entirely of 
civilian projects. 


Nuclear Power 
To keep ahead of the field of power, 
we are actively engaged in nuclear 
power generation projects. Engi- 
neers with reactor experience are 
urged to investigate opportunities 
with our rapidly developing Nuclear 
Power Division. 
For further details, write to: 
M. C. Rohm 
Employment Section 
Allis-Chalmers Mfg. Co. 
Box 512 


Milwaukee |. Wisconsin 


SALES ENGINEER 
DESIGN ENGINEER 


Mechanical Engineers for either design or 
sales may find an opportunity with us, 
either designing or selling coal valves, 
coal scales my related items. Several 
new products will make the work 
interesting and create opportunitics 


Sales engineer preferably should have a 
of coal fired steam boiler 
operation. Design engineer preferably 
should have experience with machine 
rool de sign, gear reducer design or design 
of similar items 


We are looking principally for trainces 
but we expect to hire one or two older 
men. If you would like to work for a 
small, active company where you know 
everybody—this is the position for you! 


Write to: Denicl A. Hill, Stock Equipment 
Company, 745 Hanna Bidg., Cleveland 15, Ohio 


MECHANICAL ENGINEERING 


MECHANICAL ENGINEER 


Graduate mechanical engineer in power 
plant design work. Experience not 
required, Excellent opportunity with 
consulting engineering firm in the 
Middle West. Liberal benefit plans 
and good working conditions 

Send resume of education and experi- 
ence with statement of salary require- 
ments 


Address CA-$905, “% “Mechanical Engineering.” 


POLYETHYLENE SALES 


Spencer seeks a man with enthusiasm, 
drive, and a desire for future progress in 
slastics sales or technical assignment. 
Plastics processing experience and/or 
sales experience desirable but not neces 
sary. Location would be east coast or 
mid-west. Excellent opportunity for fu- 
ture advancement exists in a rapid ex- 
panding organization where annual sales 
on reached $45 million. Please send 
resume of your experience to: 


General Sales Manager—Plastics Division 


SPENCER CHEMICAL COMPANY 
610 Dwight Building, Kansas City, Missouri 


POWER & BOILER HOUSE 
SUPERVISOR 


2 years’ actual experience in 
each department for the opera- 
tion of stoker fired boilers, am- 
monia refrigeration, D. C. gen- 
eration, and plant utility su- 
pervision. College graduate 

Salary open—Eastern Plant. 


Address CA-6348 
‘Mechanical Engineering.” 


Multi-plant manufacturer of precision 
mechanical springs and spring stecl 1s 
opening a Central Research Laboratory 
in Central Connecticut. Need experi- 
enced stress analyst for work in design 
of spring structures to be used at high 
stress. Knowledge of applied me- 
chanics and mechanical metallurgy 
necessary. Work is not currently con- 
cerned with laboratory measurement 
of stresses, but correlation of calculated 
stresses with service performance and 
theoretical bac 


Address CA-6951, %, ‘Mechanical Engineering.” 


ENGINEERS & SCIENTISTS 


INTERESTED IN 


FLIGHT 


PROPULS 


An “Aircraft Propulsion Data 
Book,” pocket size, prepared 
by General Electric, will 
be sent you on request 


At the level of investigation in progress at 
the Flight Propulsion Laboratory, so many 
technical disciplines merge and overlap, that 
engineering management here can and will 


RE-DESIGN JOB SPECIFICATIONS 
TO UTILIZE YOUR TECHNICAL 
BACKGROUND TO THE FULL 


..where your experience is substantial. 


Opportunities now exist for highly quali- 
fied people to work with the Laboratory on 
advanced concepts and engineering prinei- 
ples applicable to jet and rocket propulsion 
systems that are planned to operate up to 
Mach 6 and beyond. FPL is interested in you 
if you have had 3 to 5 years or more in the 
following areas: 


ADVANCED APPLIED MECHANICS e 
COMBUSTION ¢ MECHANICAL DESIGN 
& ANALYSIS « NUMERICAL ANALYSIS 
¢ DEVELOPMENT TESTS METAL. 
LURGICAL THEORY & PROCESSING 

¢ AERO-THERMO ANALYSIS 


(Also a number of positions for engineers and 
scientists with 1 to 3 years’ experience.) 


Write Mr. Mark Peters, 
Building 100 
Department “@-Mk 


Flight Propulsion Lab. 


GENERAL ELECTRIC 


CINCINNATI 15, OHIO 
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NEW POSITIONS FROM 
BEGINNING TO 
SUPERVISORY LEVEL 


decide today... 
join the rewarding 
industry of tomorrow 


Joining the staff of Combustion Engineering 
means the start of a new career. These 
are not merely jobs, but, opportunities to 
work on projects years ahead. Combustion 
Engineering is one of the world's largest 
companies in the production of steam 


Development generating equipment. Its Reactor Develop- 
Beulament ment Division in Windsor, Connecticut, 
au'p midway between New York and Boston is 
Industrial complete with new buildings, equipment 
Mechanical Systems and advanced facilities, providing the 
i finest working conditions. We are now de- 
Fi Metallurgical veloping and manufacturing a nuclear 
Operating/Training propulsion plant for naval application. Ex- 
Process cellent residential areas vary from rural to 
urban. In addition to many employee be- 
| Production nefits, the company finances an advanced 
Reactor Design degree program at the Hartford Graduate 
Shielding Center of Rensselaer Polytechnic Institute. 

Testing Write or call us now. 

Welding 


Submit Resume to 
Frederic A. Wyott 


154 -NOVEMBER, 


COMBUSTION ENGINEERING, INC. 


REACTOR DEVELOPMENT DIVISION 
WINDSOR, CONN 


1 am interested in the following position 


Name 
Address 
City 


State 


1957 


MECHANICAL 


ENGINEERS 

A challenging 
opportunity 

to create 


A challenging future with a small 
growth company is offered the en- 
gineer who is interested in a career 
opportunity utilizing his training 
and technical know-how. 


Responsible engineering positions 
exist in the machine design and de- 
velopment of xerographic 
Xerography, a process for 
forming and using electro static 
images, is widely used in the copy- 
ing and duplicating field. It is being 
developed for fascinating applica- 
tions in automatic data processing, 
photography, office equipment, en- 
gineering drawing systems and in- 
teresting military applications. 


equip- 


ment. 


Opportunities are available at all 


levels. There are openings also in 
products improvement engi- 
neering standards work. Assign- 


ments are largely of the electro- 
mechanical type with a variety of 
lighting, and electrostatic 
problems. 


optical, 


Previous experience in the design 
of office equipment or photographic 
equipment (military or commercial) 
would be helpful 


® Comprehensive Employee 
Benefit Program 


® Exceptional Tuition Refund 
Program 


®@ Ideal living and 
recreational area 


Kindly send resume and salary requirements to 


DAVID S. RAUB 
industrial Relations Division 


THE HALOID COMPANY 


ROCHESTER 3, NEW YORK 


ENGINEERING 


MECHANICAL 
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For a long range future... 


/ 


lo alamos 


MECHANICAL 


Nuclear Rocket Propulsion at Los Alamos 


One of the most important programs at Los Alamos is research and development work 
aimed at utilizing nuclear energy for rocket propulsion. Investigations are being made in 


the fields of heat transfer, neutronics, fluid dynamics and rocket engine controls. Of special 


interest is the development of suitable materials for the very high temperatures involved. 


The Laboratory is interested in inquiries from physicists, physical chemists, metallurgists 


and engineers who wish to engage in any phase of this well-rounded research program. 


We will send you information about the Laboratory and a color brochure describing this 


delightful northern New Mexico mountain community. 


Los Alamos, New Mexico 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO 


Los Alamos Scientific Laboratory is a non civil service operation of 
the University of California for the U. S. Atomic Energy Commission. 
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lighting a transistor’s way home... automatically! 


Homely articles like water glasses and light bulbs are used 
in this automated selector built by TI mechanization engi- 
neers. Now, non-technical Tl-ers close a circuit with 
transistor just off the production line; wait a second for 
the circuit to evaluate it; then pop the unit into the glass 
that lights up. This “matching” operation is another 
advance toward automation of semiconductor manufacture 
. to free technical personnel for other important duties . . . 
to help Texas Instruments produce more electronic 
components and apparatus at lower cost. 
This special application is typical of the many special 
engineering opportunities now open at Texas Instruments 
. openings for industrial engineers, machine designers, 
automation engineers, and other specialists to fill a con- 
tinuing need to develop the mechanics for making things 
that have never been made before. Eighty per cent of 
today’s TI products are new to its production lines within 
the last 3 years. 
You are invited to join one of the many expanding 
programs at 27-year-old Texas Instruments ... where rec- 
ognition of individual achievement has contributed to TI's 
twentyfold growth in the last ten years —to a current 


$70 million volume. Advanced personnel policies include 
company-sponsored educational assistance, profit sharing, 
insurance, and retirement programs. 

Texas Instruments plants are within Dallas, yet away from 
downtown traffic. . within 5 minutes of fine residential 
areas, churches, and public and private schools. Your home 
will be within 15 minutes of year-around recreational, 
amusement and cultural activities. 

SEMICONDUCTORS AND OTHER COMPONENTS — 
Design engineering, industrial engineering, production 
coordination, product evaluation, mechanization for mak- 
ing transistors, diodes, rectifiers, resistors, panel instruments. 
Write W. C. Spaller. 

ELECTRONICS AND ELECTROMECHANICAL 
APPARATUS — Radar, sonar, infrared, navigation, 
magnetics, telemetering, communications, computers, 
transformers. Write R. E. Houston. 

RESEARCH — Ph.D. level for research: semiconductor 
materials and devices, ferromagnetics, infrared, high speed 
data reduction, etc. ADMINISTRATION — Engineers for: 
production, planning, purchasing, cost analysis, etc. Write 
W. D. Coursey. 


TEXAS INSTRUMENTS 


DALLAS 9. TEXAS 


keep an eye on 


6000 LEMMON AVENUE 


IMPORTANT DEVELOPMENTS AT JPL 


Teamwork in Missile Development 


The Jet Propulsion Laboratory provides a 
wide range of research and development 
activities. Projects include problems in the 
fields of Electronic, Mechanical, Aeronautical, 
Chemical and Metallurgical Engineering, 
Physics and Mathematics. 

The fluid character of these activities pro- 
vides a keen incentive to JPL engineers and 
scientists. These men are given wide latitude 
and unusual individual responsibility—at the 
same time working as a thoroughly inte- 
grated team on all aspects of entire missile 
systems rather than on certain highly special- 
ized missile components. 


MECHANICAL 


1 to 5 years’ experience 


interested in nucleonics: 


Job Opportunities Now in These Fields... 
SYSTEMS ANALYSIS * INERTIAL GUIDANCE * COMPUTER 
EQUIPMENT * INSTRUMENTATION * TELEMETERING * FLUID 
MECHANICS * HEAT TRANSFER * AERODYNAMICS * APPLIED 
PHYSICS * PROPELLANTS AND MATERIALS RESEARCH 

U.S. CITIZENSHIP REQUIRED 


JET PROPULSION LABORATORY 


A DIVISION OF CALIFORNIA INSTITUTE OF TECHNOLOGY 


PASADENA * CALIFORNIA 


MECHANICAL ENGINEERING 


CREATIVE M.E.s 


PUSHED TO LIMIT 


OF THEIR 
INGENUITY 


BY COMPLEXITIES 


OF AIRBORNE 
REACTOR DESIGN 


Development of nuclear power 
systems for aircraft at General 
Electric requires peak M.E. skill, 
effort, and ingenuity ...in such 
diverse areas as thermodynam- 
ics, stress and weight analysis, 
shield design, remote handling, 
heat transfer, air cycle analysis, 
turbojet applications, power 
plant components, reactor de- 
sign and structures, airframe 
and structures, fluid flow... 


Take the problem of shield- 
ing, for example: 


REACTOR SHIELDING 

for aircraft muat be minumum 

weight and dimensions, consistent 
with adequate free flow area, and 
auch conditions aa compound reflection 


Diverse Opportunities are now 
open for M.E.’s to work on 
equally complex problems in 
many areas of reactor design at 
the G-E Aircraft Nuclear Pro- 
pulsion Department. 


Is Nuclear Experience Neces- 
sary? No — not for a majority 
of current openings. In-plant 
courses and a Master's Degree 
Program, on full tuition refund 
basis, provide essential nuclear 
theory and technology. aA FEW 
POSITIONS REQUIRE A SPECIALIST’S 
KNOWLEDGE OF NUCLEONICS. 


Publication of technical papers 
is encouraged. 


Lecation? Cincinnati, Ohio, 
known both as an engineering 
center and a fine place to live. 
Excellent housing available. (A 
few positions in Idaho Falls, 
Idaho.) 

Please write in confidence to 
Mr. J. R. Rosselot. You will re- 
ceive a prompt reply, and acopy 
of “Aircraft Nuclear Propul- 
sion” by Dr. M. C. Leverett, 
Manager ANP Development 
Laboratory. 


Aircratt Nuctear Propulsion Dept. 


GENERAL @® ELECTRIC 


P.O. Box 132, Cincinnati 15, Ohio 
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... and the electronics business, including 
electro-mechanical devices of the most 
complex nature . . . from Inertial Guidance 
Systems for supersonic missiles to After- 
burner Controls for jet engines. 


GENERAL 


. and all that the name implies—a solid, 
sound company with a policy of decentral- 
ization that offers greater opportunities for 
the growth of individuals within the 
organization, 


This may be for you... 


If you are a graduate engineer with an 
electrical, mechanical or electronic back- 
ground (and 3 to 10 years experience), there 
is a spot for you at AC, 

AC is now developing and producing 
Inertial Guidance Systems, Gyroscopes, 
Gyro-Accelerometers, Afterburner Fuel 
Controls, Speed Sensitive Switches, Speed 
Sensors, Three-way Selector Valves, Emer- 
gency Fuel Controls, Bombing Naviga- 
tional Computers, Gun-Bomb-Rocket 
Sights, Manifold Air Pressure Regulators, 
and ‘Torquemeters. 

Opportunities now exist for you to work on 
any one of these projects, with some of the 
leading men in each of these fields. 

If you feel AC may be the place for you, 
write or phone Mr. Cecil EK. Sundeen, 
Supervisor of Technical Employment. AC 
... the Electronics Division of General 
Motors, 1925 E. Kenilworth, Milwaukee 1, 
Wisconsin. 


THE ELECTRONICS DIVISION OF GENERAL MOTORS 
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ENGINEERING, THE 
BEST OPPORTUNITIES 


ARE AVIATION 
AVIATION, THE 


BEST OPPORTUNITIES 
TEMCO 


STRUCTURES ANALYSIS 
ENGINEERS 


Interesting missile and airframe 
prime contracts have created Senior 
level positions in Structures Analy- 
sis. Assignments are in Structural 
Methods, Structural Loads, and 
Structural Analysis groups. Appii- 
cable degree and 3-5 years direct 
experience required. 


DYNAMICS ENGINEERS 
Senior Engineering openings as well 


as Supervisory positions are avail- 
able for qualified Dynamic Analysis 
and Dynamic Methods Engineers. 
Included are assignments in such 
areas as Theoretical Flutter Analy- 
sis, Supersonic Oscillating Aero- 
dynamic Theory, Vibration Theory 
and Thermal Effects of Structures. 
ELECTRONICS DESIGN 
ENGINEERS 

Missile and aircraft prime contracts 
require extensive expansion of our 
electronics systems design and 


) 


analysis sections. Experience pre- 
ferred in transistor applications, 
pulse and video circuits, servo- 
mechanisms, general circuit design, 
guidance and radar systems analy- 
sis, audio circuits, electro-optical 
tranducers, microwave components 
design, radome design and antenna 
design. 


Box 6191, Dallas, Texas 


EXPERIMENTAL LABORATORY 
ENGINEERS 

High-temperature structures, en- 
vironmental, servo, hydraulics, and 
instrumentation groups are but a 
few of the laboratory areas offering 
interesting and rewarding assign- 
ments on both missile and airframe 
prime programs. Senior Engineers 
and Engineer positions open. 


MR. JOE RUSSELL, Engineering Personnel 
Dep't 170-C, Room 10, Temco Aircraft Corp., 


Please send me complete details of the Temco story of unusual 
opportunities for creative engineers. | am especially interested in 


NAME 
AIRCRAFT CORPORATION Da//as, Texas 3 
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DU P ONT NOW OFFERS CAREER POSITIONS 


OF CHALLENGE AND RESPONSIBILITY IN SPECIALIZED 


AREAS OF MECHANICAL ENGINEERING 


The Engineering Service Division of du Pont’s Engineering Department provides consulting service and 


technical assistance to production, maintenance, design, research, and construction groups within the 
Company. The Division's objectives are to assist other company units in improving plant efficiency and 
product quality, in reducing investment and operating costs, and in increasing capacity 


These openings are immediately available for experienced graduate engineers to provide consulting serv- 


APPLIED MECHANICS (Qualifications include 5 or more 
years’ experience in machine design, teaching or machine de- 
velopment involving the study and testing of structures, and 
pressure vessels. Practical knowledge of and experience in 
vibration, dynamic effects, and specification of engineering 
materials is desirable. Successful applicant will provide 
consulting service to design groups, plants, and laboratories 
on vibration problems and on dynamic and static stress 
analysis of machine components and chemical plant equip- 
ment 


ice to operating plants in the following specialized mechanical engineering fields. 


water The desirable qualifications include a comprehen- 
sive knowledge of water conditioning for industrial plants. 
Practical experience with water procurement, with operation 
of facilities for treating water for boiler feed, process, and 
drinking purposes and with waterside boiler inspections is 
important. The successful applicant will provide engineer- 
ing advice to those designing, constructing, and operating 
company plants on problems involved in the procurement and 
treatment of industrial water supplies. 


Power = Position requires extensive practical power ex- 
perience including operation and maintenance of industrial 
steam power plant facilities and equipment testing. Some 
experience in steam plant design and construction or in thermal 
insulation of process piping and equipment is desirable. 
Duties include: making economic evaluations and involved 
heat balances for complicated power systems; assisting in spe- 
cification of power equipment and in selection of new facilities; 
and determination of causes of equipment malfunctioning and 
development of recommendations for corrections. 


NEW YORK CITY INTERVIEWS 


Sun-Mon-Tues-Wed 
December 1-2-3-4 
For an appointment, please call 
Mr. K. S. Marlin, Jr. 
PEnnsylvania 6-5877 


or you may send complete resume, including details of education and experience, to: 


MATERIALS HANDLING ‘This position requires 3 to 10 
years’ experience with bulk or package handling systems and 
equipment. The successful applicant will be expected to have 
engineering knowledge of belt conveyors, bucket elevators, 
screw conveyors, storage bins, chutes, hoppers, and feeders. 
Familiarity with pneumatic conveyors or mobile handling 
equipment is desirable. Duties include providing consulta- 
tion on existing equipment, selection of new equipment, 
making cost studies, and development and execution of major 
materials handling engineering programs. 


CHICAGO INTERVIEWS 


Sun-Mon-Tues-Wed 
December 8-9-10-11 
For an appointment, please call 
Mr. K. S. Marlin, Jr. 
WAbash 2-7992 


Mr. K. S. Marlin, Jr., Engineering Department 


_ |. du Pont de Nemours & Co., 


ne. 


Wilmington 98, Delaware 
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Better Things for Better Living 
through Chemistry 
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Immediate 


Openings 
ON THE 
GULF COAST FOR 


Engineers 


THE INGALLS SHIPBUILDING 
CORPORATION, Operating one of the 
largest shipyards in America on 
the Gulf Coast, offers immediate 
openings . . . promising futures with 
Opportunities unlimited to the 
engineers, draftsmen and ship 
estimators who take part in 
INGALLS’ new and dynamic naval, 
merchant ship and nuclear power 
development program. 

If you are ready to meet a new 
challenge . .. to put your professional 
skills to full use... to live ina 
pleasant climate where traditions 
are rich and recreational facilities 
are at their best, we invite you to 
write to us about yourself. Your 
letter will be kept in strict confidence 
and answered promptly. 

Address inquiries to 
C. R. Scnaerrner, Chief Engineer; 
Section 3A. 


SHIPBUILDING 


CORPORATION 
Pascagoula, Mississippi 


INGALLS 


| 
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The GENERAL 


ON ENGINEERING CAREERS 


Your job: find the 

one in 60 million 

Direct distance dialing is the telephone 
industry's term for the comparatively 
recent introduction of dialing your long 
distance calls direct, instead of placing 
them through an operator. 

Many electro-mechanical engineers 
at General Telephone Laboratories are 
working on the intricate and fascinat 
ing problems that continually arise in 
this particular phase of telephony. 

To get an idea of the complexity of 
these projects, try to picture the tele 
phone network of this country as a 
single, integrated machine consisting of 
about 60 million telephones. Then con 
sider the task of connecting any one 
of these telephones to any other sim 
ply by dialing from ten to thirteen 
digits, instead of the conventional seven 
digits for local calls. 

Remember that the connection must 
be made as quickly as it is in dialing 
your next door neighbor — and, of 
course, with the unfailing accuracy the 
public takes for granted in their dial 
telephone. Now you begin to compre 
hend the complex circuitry and high 
speed switching that are the province 
of the telephone engineer. 

Although direct distance dialing is a 
reality of some years standing in many 
parts of the country, not all the prob 
lems have been threshed out by a 
long shot. New detection methods are 
being investigated. Systems that work 
faster and take less space are the con 
stant goal. And, as with every innova 
tion in telephony, the problem of 
converting existing systems to handle 
the latest miracle is the telephone en 
gineer's never-ending challenge. 


The dial — 

automation’s granddaddy 

While the telephone industry did not 
invent the term automation, it did in- 
vent most of the processes and products 
that have made automation possible. 


GENERAL TELEPHO 


Filming high-speed rotary switches to study 
operations in slow motion 


For instance, the invention of the dial 
telephone by Automatic Electric engi 
neers (that was 1892, believe it or not) 
led directly to automated assembly lines, 
automatic pin spotters, digital computers 
you name it, 

Automatic Electric is one of our aftfil 
iated manutac tunng companies in the 
General Telephone System. For genera 
tions it has been a leading source of 
control components for industry as well 
as the pring ipal equipment manutacturer 
for independent (non-Bell) telephone 
companies. And General Telephone 
Laboratories provide R&D support for 
the entire sphere of Automatic Electric's 
widely diversified manufacturing opera 
tions and for all of the other manufac 
turing and telephone operating Compa 
nies in the General Telephone System. 


You're invited... 


The tremendous growth in the com 
munications industry specifically and in 
the application of automation principles 
in general have created many stimulat- 
ing new engineering Opportunities here 
at General Telephone Laboratories, 
We're interested in you if you are qual- 
ified for important research and devel- 
opment work in electronics, electrical, 
electromechanical or mechanical en- 
gineering, or physics. 

We can be much more specific 
about your particular career destinations 
if you will write directly to Mr. Robert 
Wopat, president, General Telephone 
Laboratories, Northlake, Illinois. 


NE LABORATORIES 


NORTHLAKE, ILLINOIS 
A member of the General Telephone System—One of America’s great communications systems 


NOVEMBER, 1957 - 16] 


Boll 
bed 
Re 
| 


SALES ENGINEERS 


Recent Engineering graduates, preferably M.E, for ap- 
promimately one year inside sales training prior to as 
ugnment territory Send complete resume to Per 
sonne| Department 


EDWARD VALVES, INC. 


Subsidiary of Rockwell Manulecturing Company 
East Chicago, indians 


Product Development 
Engineers 


Progressive manufacturer of pumping, 
water and agriculcural spray- 
ing equipment has openings in its Prod- 
uct Development Division. Excellent 
opportunity for men in 25-35 age group 
rd gen with an expanding and diversi- 
fied program. Located in pleasant 
town of 16,000 northeastern Ohio. Ex- 
perience in hydraulic or farm equipment 
with manufacturing background desira- 
ble. Must be capable of following 
project thru design, model building, 
testing and production release. Excel- 
lent Toching. model shop and testing 
facilities are part of division setup. 


Liberal benefits program including in- 
surance Coverage, retirement and vaca- 
tion policy 


All inquiries will be considered 
promptly and in strict confidence. 


Please submit resume of personal data, 
education, experience and earnings in 
your reply to 


Mr. Frank Rucker 
Personnel Manager 

F. E. Myers & Bro. Co. 
Ashland, Ohio 


VALVE AND NUCLEAR ENGINEERS 


Aggressive Research and Development activities have 
made Edward Valves, Inc., « leader in the steel valve 


wndustry 
We have expanded our Research facilities to maintain 
this postition 
Openings are for Engineers (mechanical, stress, flow, 
metallurgists) interested im design and 
development of valves for high pressure, high tempera- 
ture service and nuclear power applications. Replies 
are conhdential. 

EDWARD VALVES, Inc. 
Subsidiary of the Rockwell Manufacturing Company 
1200 West 145th Strert. East Chicago, indiana 


Mr. E. A. Loeser, Enyin« Personnel 


MECHANICAL ENGINEERS 


=> ENGINEERS 
<> DRAFTSMEN 
=> MECHANICAL 
ELECTRICAL 


Challenging opportunities 
in rapidly expanding power 
department of well estab- 
lished firm for men with ex- 
perience in the design of 


Steam Turbines Generators 
Gas Turbines _ Insulation 


Address CA-6354, care of 
“Mechanical Engineering,” 
giving resume of educational 
background and working ex- 
perience. 


EXPANSION OF 


NATIONAL PETRO-CHEMICALS CORP. 


presents opportunities for engineers with 0-6 years’ experience in 
chemical, refinery, or process industry. 


Responsible positions and advanced training in all phases of 
plant maintenance, mechanical equipment application and selec- 
tion, piping and pressure vessel design and rating, plant lay-out, 


construction, and estimating. 


NEW YORK INTERVIEWS 
For personal interviews during ASME meeting in New York City 


Call O. J. Coudoux 
Oxford 7-0700 — Ext. 582 


or submit resumes to Dept M 


99 Park Avenue 


Industrial Relations Dept. 


NATIONAL DISTILLERS and CHEMICAL CORPORATION 


New York 16, N. Y. 


SEE CHEMSTRAND’S AD ON 
PAGE 81 OF THIS MAGAZINE 


Positions available for 


ENGINEERS 
(Chemical, Mechanical, Metal- 
lurgical, Textile, Industrial, In- 
strument and Civil) and 


CHEMISTS 
(Organic, Physical, Analytical— 
Instrumental and Wet Method, 
Textile Chemists.) 


Write to Technical Personnel Department 


THE 
CHEMSTRAND 
CORPORATION 


Decatur, Alabama 


MECHANICAL ENGINEER 


1-2 years’ experience in 


power, mechanical, and/ 
or engineering design. 
College graduate—Salary 
open—Eastern Plant. 


Address CA-6343 
‘Mechanical Engineering.” 


READ the CLASSIFIED ADVERTISEMENTS 


appearing in this section each month. 


ENGINEERS 
PHYSICISTS 


The present day papermaking methods 
were conceived and successfully ap- 
plied over a hundred years ago. 


West Virginia Pulp 
& Paper Company 


believes that entirely new concepts of 
papermaking will be found and de- 
veloped to keep pace with the future 
demands of home and industry. 

We are presently recruiting a research 
and development team of: 


MECHANICAL ENGINEERS 
CHEMICAL ENGINEERS 
PHYSICISTS 

to develop and design tomorrow's 
methods and machines. 

If you are interested and a recent 


graduate, please contact: 


Director of Research 
WEST VIRGINIA PULP 
& PAPER COMPANY 


Covington, Virginia 
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MECHANICAL ENGINEER 


Are you a mechanical engineer wich three or four years 
of electric utility expenence following college? Are you 
a New Englander now located in some other section of 
the couatry, who yearns to return home to a challengin, 
job? Perhaps you are in 4 government position a 
would like to get into private industry. Perhaps you 
are in a large corporation and would like co become con- 
nected with a smaller company, with a variety of op- 

ortumitics for different engineering ¢xperiences 

ould you like to become associated with a fast growing 
clectric utility company in Western Massachusetts where 
you would have med and construction problems in 
connection with hydro and steam electric power and 
also mechanical problems in connection with an ex 
tensive industrial development program? If so, we 
would like to bear from you 


HOLYOKE WATER POWER COMPANY 
Holyoke, Massachusetts 


Immediate Opening 


CRUCIBLE STEEL COMPANY 
OF AMERICA 


Central Research Laboratory 
Pittsburgh, Pennsylvania 


MECHANICAL ENGINEER 


Requires advanced degree in mechanical 
engineering or metallurgy with experience 
in both technical disciplines. Should have 
a minimum of ten years’ experience in de- 
velopment of metal working processes 
and equipment. Competence in handling 
engineers associated with the working of 
metals is desirable. 

Send resume in complete confidence 


Mr. J. E. Harris 


CRUCIBLE STEEL COMPANY 
OF AMERICA 


P. O. Box 88, Pittsburgh 30, Penna. 


PLANT ENGINEER 


Mechanica! or electrical graduate for top 
staff position in leading multiplant oper- 
ation in durable steel products field. 
Kansas City, Missouri location. Must be 
experienced in work involving design of 
new and modified plant facilities and 
erection supervision of installations. 
Superb program of compensation, bene- 
fits and paid retirement. Send full par 
ticulars, in confidence, to Orval W. Groves, 
Employment Supervisor at the address 
shown below: 


BUTLER MANUFACTURING CO. 
7400 


East 13th Steet 
Kansas City 26, Mo. 


ETHYL CORPORATION 


We are seeking engineers for our Beton 
Rouge, Louisiana plant. Salaries com 
mensurate with training and experience, 
excellent benefit plans. 

MATERIALS HANDLING ENGI- 
NEER: Graduate mechanical or indus 
trial engineering, 25-35, with minimum 
of S years’ experience in industrial bulk 
materials and container handling methods 
in chemical industry. 

TECHNICAL INSPECTOR: gradu 
ate mechanical engineer, 25-35, with 
minimum of § years’ experience in inspec 
tion of chemical plant or refinery equip 
ment. Pressure vessel design or fabrica 
tion will be considered in part as experi 
ence credit. 

Interested applicants are invited to 
submit resumes of training and experience 


to: 
R. S. Asbury 
Ethy! Corporation 
. Box 341 


Baton Rouge, Lowisiens 


POSITIONS WANTED 


vears’ experience 10 


MECHANICAL ENGINEER —BSME 
engineering sales management and applications engineering of 


pumps, compressors and allied equipment. Excellent Spanish, 
working French. Presently employed Miami, interested in 
sales, sales promotion export or with engineering consultants 
same area, same general fields. Best references. Address CA 
6336, care of ‘Mechanical Engineering 


MEC HANK AL ENGINEER BSME-—ASME member, age 24, 
married. Desire position in the Caribbean area. Speak fluent 
Spanish. 2 years of general enginecring experience Address 
CA-63399, care of “Mechanical Engincering 


MECHANICAL, ELECTRICAL ENGINEER, citizen, Master's 
degree, age 33, desires temporary or permanent position in sales, 
manufacturing or consulting in India or Pakistan. Good com 
mand of local languages and customs. Address CA-6M1, care 
of ‘Mechanical Engineering 
FLUID MACHINERY SPECIALISTS. Group of experienced 
engineers wishes co join organization interested in diversifying, or 
improving, present line of fluid machinery. Group has extensive 
experience in research, design and development of high perform 
ance compressors, turbines, centrifugal pumps, mechanical seals 
Background includes handling of high temperature corrosive 
fluids. Address CA-6346, care of “Mechanical Engineering 


MEC HANICAL ENGINFER~—4Graduating January ‘$8, BSME 
Washington U., Se. Louis. Age 38, married, a0 children 15 
years’ auto and aircraft maintenance mechanic and shop foreman 

& BE. and Commercial Pilot licenses ill relocate for oppor 
tunity to advance in position offering diversity, challenge and 
ulcimate heavy responsibility Previous experience, 
interest not restricted to aircraft industry Address CA-6349, 
care of ‘Mechanical Engineering 


PROJECT ENGINEER, BSME, cight years’ diverse experience 
Good chemical background. Desires responsible position 
Address CA-63§0, care of Mechanica! Pagineering 


MECHANICAL ENGINEER, BSME, Age 28, 3 years’ experi 
mental! work with mechanical components for nuclear aircraft 
reactors 3 years’ Navy Civil Engineering Corps, plant main 
tenance and construction contract administration. Prefer medium 
to smal! firm anywhere southern half U.S. or West Coast. A 
dress A-6355, care of ‘Mechanical Engineering 


REPRESENTATIVES AVAILA E 


WANT: MANUFACTURERS REPRESENTATION, and/or 
parts and shop service also test, smal! cleceric-mechanica!l com 
apne nay fabrication specialties, etc. Central San Francisco Bay 

ocation with daily delivery service available. ASME Member 
Price's, 673 Sycamore St., Oakland 12, Calif 


BUSINESS OPPORTUNITIES 


One-third interest in going success 
lant equipment, commission sales 


PARTNERSHIP FOR SALE 
ful New York City power 
representative business. Address CA-6325, 
Engineering 


Mechanical 


care of 


EMPLOYMENT AGENCIES” 


AND SERVICE BUREAUS 


SALRIED POSITIONS $6,000 to $35,000. We offer the original 
personal employment service (established 46 years Procedure 
of high standards individualized co your personal requirements 
Identity covered. Particulars-R. Bixby, Inc , $62 Brisbane 
Bidg , Buffalo 3, N 


EXECUTIVES, ENGINEERS, DESIGNERS, SPECIALISTS, 66 
associate offices—principal cities. Our staff technical graduates 

oo fee wotil placed Bradley Placement Service, $55 Leader 
Building Cleveland 14, Ohio 


SALARIED PERSONNEL $5,000 to $30,000 
This aation-wide service, established 1927, is geared to 
the needs of high grade men who seck a change of con 
nection under conditions, assuring if employed full 
protection to po postion. Send name and address 
only for details. Personne! consultation invited 


JIRA THAYER JENNINGS 
Dept. J, P.O. Box 674, Manchester, Vermont 


MECHANICAL ENGINEERS 
$11,000-$13,000 
Company client needs mechanical mer with experience 
in beat exchangers, boilers, fluid hydraulics or related work 
will qualify you. Client is the leader in its eld, You will 
enjoy suburban life in this vacation area, Company client 
assumes all ey Your present position held in complete 
rite 
E. Jackson Bivd Chicago 4, Hl. 
MONARCH PERSONNEL 


SERVICES AVAILABLE 


RESUMES- Send for to Write Your Resume” including 
sample guide--*1.90 postpaid. Orville E. Armstrong & Co., b>] 
W. 42nd St., Dept. ME, New York 16, 


ENGINEERS 
“Career Counseling Guide," 


offered as a service to young engineers by 
General Electric Flight Propulsion Lab 
oratory, helps you select the area in which 
you can do your best work Not to be 
returned to the company, not an aptitude 
test, but a guide for you alone, to help 
you analyze your career goals in the 
privacy of your home For rene copy 
Propulsion Laboratory, De General 
Electric Co., Cincinnati is. Ohio. 


Guide”’ 


coupon.) 


NEW CATALOGS GUIDE 


LATEST INDUSTRIAL LITERATURE 


Beginning on page 75 the ‘New Catalogs 
offers readers of MECHANICAL EN- 
GINEERING an opportunity to secure the latest 
industrial literature available. 
items to make selections from. For convenience, 
an index may be found on pages 73, 74 and 75. 
Select desired catalogs by number, 
coupon on page 74 and mail promptly. 
be mailed on or before date given on 


There are 527 


fill in 
(Must 
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Consulting Service 


Manufacturers of equipment not included 


RATES: One-inch card announcements inserted at rate 
of $20 each issue, $15 per issue on yearly contract 


AMERICAN NUCLEAR DESIGN COMPANY 
Nuclear Engineering —~Mechanical 
P. O. Box 587 
Washington 4, D. C. 


Nuclear Design and Consulting 
Product Evaluation and Re-design 


GEORGE H. KENDALL 
Consulting Mechanical Engineer 


Methods Studies’ Process of Product 

Redesign Existing Products for Greater Profit 
Trouble Shooting Production, Design Cost Problems, 
Specialise Automatic Machioery Processes, Controls, 
New Developments, Patent Studies, lavestigations, 

New Products & Process Engineerin Studies 
P.O. Box (Ba. 1923) Tel Darien 5-194 
Noroton Heights 3 Offices Connecticut 


Consult Z. H. POLACHEK 
REG. PATENT ATTORNEY 


1234 Broadway 
(at 31St.) New York 1, 
Phone LO 5-3088 


BLACK & VEATCH 
CONSULTING ENGINEERS 


Electricity Water Sewage Industry 
Reports, Design, Supervision of Construction 
Investigations, Valuation and Rates 


1500 Meadow Lake Parkway, Kansas City 14, Mo. 


ENGINEERS CONSTRUCTORS * CONSULTANTS 


POWER PLANT SPECIALISTS 


(Steam, Hydro, Diesel) 
UTILITY © INDUSTRIAL CHEMICAL 


1200 N. BROAD ST., PHILA. 21, PA. 


WILLIAM C. REYNOLDS, JR. 
Engineer & Consultant 
AIR POLLUTION CONTROL 
UST — ASH —- FUMES —- SMOKE 
GAS, AIR & FUME HANDLING 
PROCESS AND PLANT SURVEYS 
Birmingham, Alabama 
Box 145/ 


WALLACE CLARK & CO., 


Management Consultants 
PLANNING Engineering, Production, Mainte- 


nance 
CONTROLS Production, Costs, Inventories 
ORGANIZATION. —Plannina, Evaluation, Com 
pensation, Executive Development 


591 Filth Avenue New York 17,N Y¥ 


PETER F. LOFTUS CORPORATION 


Design and Consulting Engineers 
Electrical * Mechanical 
: Structural * Civil 
~ , Nuclear * Architectural 


FIRST Fray BANK BUILDING 


gh 22, Pennsylvanie 


SANDERSON & PORTER 
DESIGN 
CONSTRUCTION 


NEW YORK NEW YORK 


ELECTRICAL TESTING 
LABORATORIES, INC. 


2 East End Avenue, New York 21, WN. Y. 


Electrical, Electronic, Environmental, 
Photometric and Chemical Laboratories 
Testing, Research, Inapection and Certification 


THE LUMMUS COMPANY 


ENGINEERS & CONSTRUCTORS 
395 Madison Avenue, New York, N. Y. 


Chicago Houston London Paris 
The Hague Montreal Caracas Bombay 


Power Plants, Structures 
Transmission Systems 


Design, Supervision, Inspection 
Appraisals, Reports 


SARGENT & LUNDY 


140 S. Dearborn St., Chicago, Ili. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
Desian and Supervision of Construction 
Mechanical @ Electrical © Structural 
Sanitary @ Chemical Laboratory 
Business and Economic Research 
New York READING, PA. Washington 


P. O. Box 4584 


PIPING DESIGN DIVISION 


MARQUETTE COPPERSMITHING CO. 


Structural Components 
Vibrations Scale Mode! Tests 
Analyses Reports Field Service 
Ask for Bulletin PDD.4 
(Est. 1888) 
Philadelphia 31, Pa. U.S.A. 


Piping Flexibility 


J. E. SIRRINE COMPANY 


Engineers 
Design and Supervision of Steam and 
Hydro-Electric Power Plants. Industrial 
lant, Mechanical an 
Operating Surveys, Ap- 
praisals Plans Reports 


Creenville, South Caroline 


HARZA ENGINEERING COMPANY 
CONSULTING ENGINEERS 
E. Montiford Fucik Calvin V. Davis 
Richard D. Harse 
Hydroelectric Plants and Dams 

ransmiasion Lines 

Flood Control Irrigation 

Hiver Basin Development 


400 West Madison Street Chicago 6 


research and development 
product engineering and styling 
special production machines 

model building 


MAST DEVELOPMENT CO. Inc 
2212 £ 12th St - OAVENPORT 


ter 
brethure 


J. C. SOMERS 


engineer and consultant 


INDUSTRIAL ENGINEERING. planning, controls, 
methods, manufacturing, facilities; plant ena 


neering 
INDUSTRIAL DEVELOPMENT, reports, surveys, 
layouts, markets investigations, plant lists, in- 


dustrialization 


31-48 78th Street, Jackson Heights 70, N. Y. 


JACKSON & MORELAND, INC. 


Engineers and Consultants 
Design and Supervision of Construction 
Reports Examinations Appraisals 


Machine Design Technice! Publications 
BOSTON NEW YORK 


WELD TESTING 


Qualification of Operators Supervision 
Inspection Research 


NATIONAL WELD TESTING BUREAU 


Pittsburgh Testing Laboratory, Pittsburgh, Pa. 


STANLEY ENGINEERING 
COMPANY 


Consulting Engineers 


Hershey Building 208 S. LaSalle Street 
Muscatine, le Chicago 4 Il. 


M. W. KELLOGG 


Piping System Flexibility Analyses 
Unique model tester as well as modern digital 
computer facilities availabie for low cost, ac- 
curate Gexibiiity analyses of the most complex 
piping systema 

The M. W. Kellogg Company 

711 Third Avenue, New York 17, N. ¥ 


PROPANE GAS PLANTS 


and 


Anhydrous Ammonia Plants 
PEACOCK CORPORATION 


Box 268, Westfield, N. J. Westfield 2-6258 


SVERDRUP & PARCEL, INC. 


Engineers — Architects 
Design e Construction Supervision 
Steam and Hydroelectric Power Plants 
Power Systems e Industria) Plants 
Studies Reports 


ST. LOUIS 


San Francisco Washington 
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Ms steelmakers and chemical processors who use oxygen or 
nitrogen obtain these gases from on-site facilities built, oper- 
ated, and maintained by LinpE. Operating efficiently and safely 
for more than ten years, these installations prove that industrial 
users can economically obtain tonnage quantities of atmospheric 
gases from LINDE on-site plants. No capital investment is required 
from the user, and the price for oxygen is guaranteed by LINDE. 
The savings resulting from such planning are quickly apparent. 

The extreme cold developed in LINDE on-site plants—lower than 
300 degrees below zero F.—is an additional “raw material” for 
low-temperature processing. And, every LINDE customer shares 
the benefits of Linpe’s research, development. 
and service in the industrial gas field. 

Whether your application is of bench scale, 
for a pilot plant, or for high-volume produc- 
tion, you can save by utilizing the flexible 
facilities of LinDE. You can obtain LINDE gases 
in liquid or gaseous form... by tank car or tank 
truck ... in manifolded cylinders or in a single 
cylinder ...or from an on-site plant. 

For more than 50 years, LINDE has been sup- 
plying oxygen and other gases when, where, 
and in the amounts wanted. For further infor- 
mation, write Dept ME-1] Linpe Company, Divi- 
sion of Union Carbide Corporation, 30 East 
42nd Street, New York 17, N. Y. Offices in other 
principal cities. In Canada: Linde Company, 
Division of Union Carbide Canada Limited. 


The terms “Linde” and “Union Carbide” are registered trade-marks 
of Union Carbide Corporation. 


Industries that regularly require large quantities 
of exygen or other atmospheric gaues can obtain 
those they"need from a LINDE plant on their own 
sites. The oxygen plont illustrated —- built, owned, 
ond ‘operated by LiINDE—is at plant of one of 
the nation’s largest chemical processors. 


| ustry gets tons of oxygen 
Be 
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R-C rotary positive blowers 
deliver clean air 
in large or small volumes 


Whether you require 5 or 100,000 cfm of accurately controlled 
volumes of air, Roots-Connersville rotary positive blowers assure 
performance that meets the most exacting specifications. 


@ No internal lubrication . . . air is free of oil vapors 
or moisture, 


@ High volumetric efficiency maintained with negligible 

slippage and with constant volumes delivered 

regardless of pressure. 

@ Impellers make no internal contact keeping friction 

loss small. 

@ Higher operating speeds result in reduced first cost, 

less weight and floor space. Horsepower is determined 

by operating pressure, resulting in maximum power savings, 

@ Drives may be direct-connected to electric motors, 

turbines, steam or gas engines . . . or speed reducing 

gears or V-belts. 
In chemical, waste treatment, refining, paper and many other in- 
dustries, R-C blowers have earned outstanding acceptance, R-C 
application engineers will welcome the opportunity to help solve 
your problem, large or small. Write for Bulletins AF-154 on 
small blowers or RB-154 on large units. 


° Engineers — unusual career opportunities await you at Roots-Con- « 
¢ nersville. Address your resume to Professional Employment Manager. ¢ 


ROOTS-CONNERSVILLE BLOWER 


A DIVISION OF DRESSER INDUSTRIES, INC. 
1157 Michigan Avenue, Connersville, indiana. in Canada—629 Adelaide St., W., Toronto, Ont. 


NOVEMBER, 1957 - 167 


| 


ICKERS. DIRECTIONAL VALVES 
Have These Features 


PROVISION FOR MANUAL SHIFT OF SPOOL 
WITH DUSTPROOF AND MOISTUREPROOF SEAL 


STANDARD CONTINUOUS DUTY SOLENOID 
(SAFETY INTERLOCK WITH COVER) 


Spicvaee AMPLE PORTING FOR LARGE CAPACITY 
SEALED AND CHAINED NAMEPLATE COVER 
REVERSIBLE FOR READING 


AMPLE WIRING SPACE--'/" CONDUIT CONNECTIONS 
ON 2 SIDES (TERMINAL CONN. BLOCK AVAILABLE) 


READILY CONVERTED FOR INTERNAL OR EXTERNAL 
PILOT PRESSURE 


PILOT SPOOL RETAINED WHEN SOLENOIDS REMOVED 


a GASKET OR SUBPLATE (THREADED CONN.) MOUNTING 


TEST CONNECTIONS 


REDUCED DOWN-TIME 
LONGER SOLENOID LIFE 
LESS MAINTENANCE 
EASIER INSTALLATION 


Vickers hydraulic 2- and 4-way valves provide the optimum 
in directional control. They are compact, versatile, and are 
designed for heavy duty, continuous and rapid cycling 
operation on all types of industrial machinery. More than a 
decade of application experience and years of research 
and development back all the valves’ features. 

Seven spool types satisfy a wide variety of circuit needs 
and operate at pressures to 3000 psi. Optional oil- 
immersed solenoids operate cooler, increasing service life 
20 to 30 times. 

Installation is simplified with ease of wiring and a mini- 
mum of piping. The valves are available for gasket or 
sub-plate mounting. Mounting position is unrestricted except 
in “no-spring” models. The optional oil-immersed solenoid 
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PRECISION GROUND SURFACES 


AL OlL-IMMERSED SOLENOID 
HAS PLUG-IN TYPE CONNECTOR 
FOR QUICK AND EASY REMOVAL 


7897 


has a plug-in type connector and is available in all standard 
voltages. Field modification of existing units can be made 
to incorporate heavy-duty, oil-immersed solenoids. 

The valves conform to JIC Standards and are available 
in Ye" and “%" direct solenoid operated models... %", 
1%”, 2”, and 3” solenoid controlled pilot operated models. 
These valves cover the flow range from 1.25 gpm to 
320 gpm. 

For further information, write for Installation Drawing 
1-182412. 


VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydraulics Division 

ADMINISTRATIVE and ENGINEERING CENTER 

Department 1500 7 Detroit 32, Michigan 
Application Engineering Offices: ATLANTA «+ CHICAGO «+ CINCINNATI 
CLEVELAND + DETROIT +» GRAND RAPIDS « HOUSTON + LOS ANGELES AREA 
(El Segundo) * MINNEAPOLIS +» NEW YORK AREA (Springfield, N.J.) « PHILADELPHIA 
AREA (Media) + PITTSBURGH AREA (Mi. Lebanon) + PORTLAND, ORE. + ROCHESTER 
ROCKFORD «+ SAN FRANCISCO AREA (Berkeley) « SEATTLE + ST. LOUIS » TULSA 

WORCESTER 
FACTORIES ALSO IN AUSTRALIA, ENGLAND AND GERMANY 
(IN CANADA: Vickers-Sperry of Canada, Lid., Toronto and Montreal 
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Hedge 
You Buy Valves... 


Maintenance costs can gobble up your savings in a few months! 


LUNKENHEIMER QUALITY is no longer a worthwhile dividends in maintenance sav- 


luxury it’s your vitally needed insurance ings... year after trouble-free year. The 
against today’s sky-high maintenance ex- Lunkenheimer Company, Box 360, Annex 
pense. Labor rates are going still higher. . . Station, Cincinnati 14, Ohio. 


“ ” ] i 


air charges are rocketing u with no : 
P 8 & up Gets smaller...and smaller...and smaller... 


relief in sight. Today, it pays to buy the 
best valves you can get, with no hedging on with each passing year af dependable service 


quality. Your purchase of Lunkenheimer A check on the cost of maintaining your 
Steel Valves is an investment that pays cast steel valves will prove this point. 


STEEL *BRONZE *!IRON *PVC 
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L LUWN NHEIMER 
He one NAME IN VALVES. 


How BROWN & SHARPE mounts the spindle 
of its No. 12-3HP Plain Milling Machine 
on Timken bearings to prevent chatter, 
take heavy loads, help assure economical 


operation. 


Climb mills both ways. ..TIMKEN® bearing 
prevent chatter in heavy cutting 


O make heavy cuts without chat- 
ter, Brown & Sharpe mounts the 
spindle of its No. 12-3HP Plain Mill- 
ing Machine on two Timken” tapered 
roller bearings. For smooth power 
transmission, they use four Timken 
bearings in the bevel gear drive to 
the spindle. And to take climb mill- 
ing’s pulsating loads, two Timken 
bearings are used in the feed screw 
drive. Result—production milling 
is fast and accurate. Here’s why. 

@ SPINDLE RIGIDITY MAINTAINED 
Timken bearings hold the spindle in 
positive alignment. Their tapered de- 
sign lets them take both radial and 
thrust loads in any combination. And 
full line contact between rollers and 
races gives Timken bearings extra 
load-carrying capacity. 


TIMK 
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@ HEAVY LOADS ABSORBED 

Rollers and races on Timken bear- 
ings are case-carburized to have a 
hard, wear-resistant surface over a 
tough, shock-resistant core. They 
take heavy loads and come back for 
more. 

@ FRICTION VIRTUALLY ELIMINATED 
Timken bearings are geometrically 
designed to have true rolling motion 
and are precision-made to live up to 
their design. Practically friction-free, 
they last longer and run smoother 
And to assure complete quality con- 
trol, we even make our own electric 
furnace fine alloy steel. No other 
American bearing maker does. So 
for your No. | bearing value, always 
specify bearings trade-marked 


1957 


“TIMKEN”. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: 


AP. ——~ This symbol on a product means 
BEARING 
its bearings are the best. 


) TAPERED ROLLER BEARINGS ROLL THE LOAD 


See the next Timken Televent hour, ‘The Innocent Years” over NBC-TV, Thursday night, November 21st. 
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